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Preface

This report is system design of a capability to test
VLSI circuilts and implementation of two selected aspects
of the system design. I undertook the project because it
provided an opportunity for me to realize the major steps
and amount of work involved in setting up a VLSI test
station. Originally, I started this project with only its
hardware aspect in view. As the project developed, whole
effort was directed towards system design and program
develcopment. This change of direction provided for me my
first experience to design a project with system outlook.

The system design has been partially implemented and it
is hoped that its implementaticn will be completed in
coming years to fit this Automated Test Station for VLSI
(ATV) 1in long term scheme of Design Automation curricula at
AFIT.

It is a pleasure to acknowledge my indebtedness to my
faculty advisor, Lt. Col. Hal Carter, who often gave me a
ree hand to achieve the objectives. He provided excellent
guidance at the beginning of this project while estab-
lishing the system requirements and was always willing to
provide help as the project developed.

Finally, I want to express my gratitude to my wife,
Beena, and daughter Mariam for their patience and under-

standing.

Tarig Saleem
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Abstract

Automated Test Staticn for VLSI (ATV) 1is a system
design to ascertailn correct functioning of a VLSI circuit.
It 1s intended to test an Integrated Circuit (VLSI) by
using Stanford IC Tester, (developed at Stanford Univer-
sity, California). The tester has the capability of
addressing, simulating, and measuring status of any pin of
its test connector, to which an ICUT (IC Under Test) 1is
attached.

The test vectors to simulate the ICUT and reference
data to analyze the response of an ICUT are extracted from
ESIM files in VAX-11/780 computer system and stored on 8" -
floppy disks to be utilized with‘microcomputer. These ESIM
files, typically produced during Computer Aided Design
phase of a VLSI circuit, contain node data generated during
1ts simulator run.

The LSI-11/23 microcomputer will be used to control
the functions of IC tester and provide test and reference
data. The user will have the capability to guide the
course of operation by selecting various operating options

in an interactive manner.
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SYSTEM DESIGN OF AUTOMATED VLSI
TEST STATION AND IMPLEMENTATION
OF SELECTED SYSTEM ASPECTS

I. Introduction

ect 1s the design of a capability to test VLSI
rcults at AFIT. The reguirement of ascertaining the
correct functioning of a VLSI circuit is on the rise in
step wlth the increasing complexity of these circuits. An
integrated circult 1s functionally tested by simulating it
with a xnown input sequence and then comparing its output
with a reference data sequence.

A VLSI Chip may consist of more than 100,000 components

organized in a number of complex functicnal stages between
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and output pins. Additicnally, the number of
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output pins may exceed a nominal value of 20, but
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eguences.

This makes the manual mode of testing a VLSI circuit far
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corious, monotonous, and time consuming even to be con-
sicered. Propblems like VLSI simulation are well suited for
cmputer applilcation; however, a discrete judgment has yet to
be made %o limil%t the number of test seguences necessary to
ascertalin the functioning of a circult kecause the number of

ces increase experimentallv with the increase in
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the number of 1nput pins. The simulation of a VLSI circuit
with 20 input pins, samplling 1ts outputs and comparing it
wlth reference data, even 1f all three steps are completed
wlthin incredible limit of one microsecond, could require
more then 150 days to exhaustively test one inch VSLI
clrcult.

Exhaustive testling requlres not only unnecessary but

Ias

most part of 1t unproductive efforts which can be eliminated
oy selecting a specific set of input test sequences.

Thils speciflic set of test sequences will be obtained
from ESIM data files. These files are typically produced
during the lavout phase of the VLSI cilrcuits and consist of
input test data and resulting output data. These files are
procuced and available on the VAX 11/780 computer system
(AFIT) .

Myt File Test Results

_poen para bile o Micro-

Fevhoard nput Computer

T LS I-11 23 . .
‘ ’ Simulation
o Vectors
e —
! i :
i : Stanford
: ! IC :
b Tester T
Tewtor Coshut Vi
Foaure I-1: Automateu Tester for VLSI (ATV)
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1s chapter consists of the
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coteno oo lost. Node list consists of an lndented index
toee e nusbers of all activity clagrams along with

sieir Corrospondling tltles.  Actlvity diagrams represent the

[

processes 1n a system. The 1ndentatlon serves
w oarn cut line of the svystem hierarchy. [Ref. 16)
I'mier Node dlagrams and tneir descriptions are attached as
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ta dictionary {(Process Definitions and
bata Flow Definitions) has been attached as Appencix "G".
Tre Node List contalns the names of all nodes whereas Node

Uescriptions describe function of each node 1in terms of 1ts

sub-modules. Process Definitions explaln each node in terms

~f 1ts ilnput and output. Data Flow Definitions provide all
tniornation regarding data, which 1s passed from one node to

Sstoen Nodo List

Node A=-0: ATV - Automated Tester for VLSI circuits

Mol A ATV
NWode Al Lxtract Test Data

Node All: kead ESIM Filie

Noue Alll: Get Text Line

Node Al12: Classify Text Line
e RlZ: Tabulate Command Data

node Al21:  Check for Specific Command

Nous AlzZz:  Tabulate Test Plns
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polnts to represent blnary sequences. The system will

sample the output pins of ICUT after 1t has been simulated
by a test vector and compare these output values with
reference data - which 1s available from ESIM-file in "aAuto"
mode of operation only. The system wil. translate this

"comparilson" 1nto appropriate test-messages. The sub-system
(k) will operate independent of sub-system (a) and will be
completely implemented on microcomputer LSI-11/23.

Both Sub-Systems were designed using structured Analysis
Diagram Technique (SADTs). SADT is a comprehensive
methodology for performing functional analysis and system
design. It comprises of a nuinber of coherent, integrated
set of methods and rules that constitute a disciplined
approach to analysis and design. [Ref. 16)

Technical detalls regarding svmbolic representation and

v

nortation of SADTs are well documented in Ref, 3 and Ref. 16.

=

ne structured design methodology was selected because
it enables the whole system to be sub-divided into modules
witn cdefinlte and well-defined interfaces [Ref. 1, 8]. This
soneme of design allows defining each module and its
cub=nocules In terms of 1nput and output parameters.

The VLEI tester 1s composed of two major functional
groups as shown 1n Filigure I1I1-2. Each group is further
expanded, In stages, 1nto 1ts sub-modules to provide more
inciazht of 1%s deslign.  Bach successive level gives more
information resarding how an input 1s being transformed into
.

- 4o boos - -1
anooutnut o 1n thiis module,

11-3




K

file, will scan the given file and will classify the IC pins
(test nodes) into three different categories of 1lnput, clock
and output pins. The sub-system will dedicate memory
huffers and store test data for each node into 1ts
respective buffer. The sub-system will finally change

the available node data into test vector format, and write
out these vectors into an external file. The "test vectors
file" will be trasnferred on to an 8" floppy disk in RT-11
Operating System Data format.

The sub-system (&) will be implemented on VAX-11/780
computer system as the ESIM files are located in that
system. This is also favored by the consideration that
LSI-11/23 microcomputer has limited (256 kbytes) memory.
This will allow the microcomputer memory to be utilized
exclusively for sub-system (b).

The sub-system (b), testing of the ICUT, will revolve
around a user-friendly interface. The user will be prompted
to select a specific mode of operation from the system menus
which will be offered at each step of operation. The system
will prompt the user to input informatilon regarding size,
snape and pin designations of tne ICUT. It will then
ectakbllsh cross-reference between ICUT pin numbers 4and thellr
physicel location on the Stanford IC tester. During

simulation of the ICUT, the system will translate the toest

vector bits from ICUT pin-numbers into thelr phvoicul
location on IC tester and provide high/low volitaues at s o
11-2
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I1. Svstem Design

Overview

The Automated Tester for VLSI circuits (ATV) was
basically analyzed using Data Flow Diagrams (Fig. 1I-1). A
data flow diagram is a graphical technique that depicts in-
formation flow and the transforms that are applied as data
move from input to output [Ref. 2, 98-104]. The physical
discontinulty 1n the system data flow made it logical to
sub-divide the overall plan into two sub-systems.

a) Extraction of Test Data from ESIM Files
b) Testing of ICUT (IC Under Test)

The functional requirements of the system, provide the
user with an option to operate in "Auto" or "Manual" mode.
Operation 1n "Auto" mode entails that respective ESIM file
exlsts from which test data to simulate the ICUT can be
extracted. ESIM files are typically produced during design
phase (CAD) of a particular VLSI circuit and contain infor-
matlion regarding node designations and changes in their
status values (high or low) during a simulation run. A
tvrpical LEZIM fi1le, showing 1ts data format and commands, 1S
placed n hAppendix "F". The extraction of test data from
LEIM fl1le w1ll be achieved by realizing the sub-system (a).

In "Manual" mode of operation, the user will input the
test vectors through the keyboard to simulate the ICUT.

Tne sub-system (a), Extraction of Test Data from ESIM

I1-1
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The most important aspects of the thesis have been, to ’
outline the overall system requirements (Chapter 1I),

System Design (Chapter 1I), and Analysis (Chapter V).

Chapters III and IV consist of detailed design and
implementation of two selected functions of the system:
"Extract Test Data" and "Process Users' Input". These

functions were selected in consultation with thesis advisor,

from the complete system design for further elaboration.

Chapter V describes a test plan, which was used

to test Extract Test Data function, the implemented part of
system design. The remaining part of this chapter analyzes
the test results.

€>. Chapter VI summarizes the overall work and contains ‘

some recommendations for future work in this field.
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application of test data to simulate ICUT, sampling the

T O TT'Ue T YW

monitored pins for the output results and comparing these
: output values with the available reference data to ascertain
proper functioning of ICUT.

This part of the system will be implemented on an LSI
11/23 microcomputer. The software developed in this part
will reside on floppy disks operable under an RT-11 Operating

System,

The ESIM files for a particular VLSI circuit consist of
pin-designations of monitored IC-pins, initialization
vectors, clocking sequences, test inputs and corresponding
output vectors.

[ ) The VLSI circuit will be simulated either from test
files or from data entered through LSI 11/23 keyboard in an

interactive manner. After initialization of IC tester and

the ICUT, each test vector will be applied to IC under

test and resulting output will be compared with the given

reference vector to ascertain proper functioning of the i
1 VLSI circuit. '?
, Organization ;
; This report is organized in six chapters: 1) Intro- ';

duction, 1II) System Design, 11I) Detailed Design of N

Selected System Aspects, 1V) Implementation of Selected

Aspects, V) Analysis, and VI) Conclusion. ‘
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(iii) Specification, design, and implementation of
menu drivers that will enable the user to interact with
the system in a user friendly manner, and,

(iv) Specification, design, and implementation of a
program to convert ESIM files produced on a VAX 11/780
computer system into a compatible form for the micro-

computer running RT-11 Operating System.

General Approach

The tester system will be controlled by an LSI 11/23
microcomputer with 256 Kbytes of memory. 1In order to
optionally use the limited memory resources of a micro-
computer, the basic plan is sub-divided in two parts:

(a) Extraction of Test Data.

This part of the system will scan ESIM files,
segregate pertinent test data and then restructure it for
subsequent handling by the microcomputer system. This soft-
ware program will be implemented on a VAX-11/780 computer
system. This preprocessing of data on the VAX system would
make better use of microcomputer memory available for IC
testing programs. The conversion of these data files to
RT-11 format will be carried out under a system program
available in the UNIX-library.

({b) Testing of ICUT.

Testing of a VLSI circuit includes getting data from the

user and the disk, initialization of IC tester and the ICUT,

1-8
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computer driving a hard-wired tester (Stanford IC Tester}.
(ii) The ESIM files shall be available on 8" floppy
disks in RT-11 Operating System format for use as
input files to the tester system.
(iii) Where practical all the software shall be
written in the "C" language. The program modules required to
be written in "Assembly Language" shall be adequately
documented and kept to a minimum.
(iv) The power for the I1IC tester shall be delivered

through the microcomputer chassis.

Performance Requirements

(i) The system software shall not limit the testing

capabilities of the Stanford IC Tester.

Limitations

(i) In reference to Functional Requirement iv(b)
[Auto Subset Tests], the user has the total responsibility
for integrity of test results if out-of-sequence test

instructions are run without proper intializations of ICUT.

Scoge

The scope of this thesis will be limited to:

{1) Design of the tester system at system level using

top-down modular concepts,
(i1) The specification and design of a system con-

troller that will control the microcomputer testing software,

I1-7
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output pins of the ICUT and provide power and ground con-
nections to the IC as specified for the test program.

(c) During the third phase (SIMULATION), the
system shall read input data vectors from disk and apply
them to ICUT 1in real time. The outputs from the ICUT will be
stored in memory and/or on the disk; these results will be
compared with pre-stored vectors for fault detection and
possibly fault diagnosis.

(vii) The system shall have the following responses
for depicting results of a test-run:

(a) It shall display "TEST COMPLETED" in case of
successful completion of a test program for an ICUT in
"AUTO" mode.

(b) It shall specify the particular input sequence,
signal names, and bad pins of the ICUT in case of detecting a
fault in "AUTO" mode.

(c) The system shall display the input and output
vectors during single-step simulation in "MANUAL" mode.

(viii) The inputs and outputs from the ICUT shall be
available for visual inspections on an oscilloscope.
(ix) The input simulation data for any particular
ICUT shall be obtained from ESIM-simulator runs performed on

any computer system at AFIT (primarily a VAX 11/780).

Implementation Reguirements

(1) The system shall consist of a LSI 11/23 micro-

I-6
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(b) The user shall have the ability to run any

u set or subset of test instructions.

(c) As a user option, the tester will stop the
test either at detecting the first fault or only at the end

of the entire test after recording all encountered faults.

{
L

(v) The "MANUAL" mode will permit static analysis

vV,

3 of the ICUT and shall provide the following options:

Y

(a) The user shall have the ability to manually

. ‘
].,p P

change the status of any pin of ICUT from low to high and

| vice versa between any two clock periods.

E &
. e

| (b) The user shall have the ability to address
individual pins of the ICUT, designate them as input, out-
put, power or clocking pins and provide specific input

B CB vectors for simulation of ICUT in single step operation. ]
(vi) A test run for an ICUT shall consist of the

following phases:

_ e
F (a) During the first phase (GATHER-DATA), ,‘
: pertinent information regarding I1CUT, i.e., its specifica- '

E tions, name of test data file, number of pins and their

L designations and IC-initialization data will be collected

{ and cross reference tables will be generated as a prepara-
b tory step to simulate ICUT. This data will be received from
user through a user friendly interactive system program.

(b) During the second phase (INITIALIZATION), the

R

system shall initialize the tester, establish the input and

NSRS
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Statement of Problem

The whole project involves developing the hardware
interface between the IC tester and a microcomputer, and
developing software program which will deduce test
sequences from ESIM data files and use them to test VLSI

circuits.

Requirements

The requirements for the system are grouped in the
following three categories:
(1) Functional Requirements
(2) Implementational Requirements

(3) Performance Requirements

Functional Reguirements

(i) The system shall operate and test all ICs within

the capabilities of the Stanford IC Tester.
(1i) The system shall be operable through a user
friendly menu.
{iii) The system, upon initial start-up, shall give
the user an option to operate in "AUTO" or "MANUAL" mode.
(1v) The "AUTO" mode shall provide following sub-
options:
(a) The user shall have the ability to run the
test program for an IC Under Test (henceforth abbreviated

as ICUT) without interruption.

e <4'._.4'. a ‘L,'r'l:. 5.' 1‘! . .
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The basic plan of this project is to attach a single-
board IC tester developed at Stanford University to a
microcomputer and to control the functions of the IC

tester with this microcomputer.

Background

This project is an important step toward achieving the
AFIT's overall plan for Digital Systems Design Automation.
The goal of the AFIT plan has been to take advantage of the
rapidly changing field of Design Automation since the future
of this field will have a major impact on the future of
military technology (Ref. 15).

AFIT has developed a number of operational tools to
support its projects and "VLSI design courses". AFIT
students have successfully designed a number of "VLSI-
Chips" during the past years. These VLSI circuits,
after being fabricated, require a simulation test to verify
their functional operation. This step was previously done
manually, which was far too laborious, monotonous, and often
inaccurate.

A tester to simulate the input pins of any Digital
Circuit and measure the resultant response at its designated
output pins was developed at Stanford University, California
(henceforth known as Stanford IC Tester). The overall aim
is to utilize Stanford IC Tester, controlled by a microcom-

puter, to test fabricated VLSI circuits designed at AFIT.
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Node Al3: Restructure Test Data

P
B B

Node Al31: Store Node Data
Node Al32: Change Data Structure

Node Al133: Append2 File

Node Al4: Change Data Format ‘
Node A2: Process User's Input
Node A2l1: Classify Input
Node A21l1: Get Keyboard Input '
Node A212: Verify Keyboard Input
Node A22: Select Operating Options

Node A221: Select Mode

Node A222: Verify Mode

Node A223: Setup Options
o Node A23: Setup Reference Tables .

Node A231: Select Appropriate Pin-Takle

Node A232: Fill-In Reference Table

Node A233: Setup Input Pin TAble

Node A234: Setup Clock Pin Table

Node A235: Setup Power/Ground Pin Table

Node A236: Setup Output Pin Table

Node A24: Validate Manual Data
Node A241: Check Overlap with Output
Pins
Node A242: Check Overlap with

Power/Ground Pins

Node A3: Apply Simulatlons




vy

PPy

Node A31l:

Node A311:

Node A312:

Node

Node A314:

Node A32:
Node
Node
Node

Node

)

Process Test Data

A313:

Segregate Reference Data
Correlate Tester-Pins & Manual
Data

Correlate Tester-Pins & File
Data

Convert Test Data to SIEVE

Format

Perform Test

A321:
A322:
A323:

A324:

Initialize Tester
Initialize ICUT
Simulate ICUT

Sample ICUT Output

Node A4: Deduce Results

Node A41l:

Node

Node

Node R42:

Node

Node

Node

Node

Analyze Results

Ad4ll:

Adl2:

Convert Sample Data into
IC Pin Domain
Compare Sample Data &

Reference Data

Handle Results

A421:

R422:

A423:

Ad24:

Formulate Test Report
Generate Storage Buffer
Copy Buffer to Disk

Display Test Report
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L I1I1I. Detalled Design of Selected System Aspects

SR RN

P

During the preliminary design of Automated Tester for

VLSI (ATV), the system was split up into four functional

3
h groups as shown in Figure A-2.

e i

. These groups are:

i) Extract Test Data

o

1i1) Process Users' Input
111) Apply Simulation
1v) Deduce Results

The detailed design of the first two groups was under-

P L. . T

taken as a part of this thesis. The design of the remaining

two groups 1s left for future development.

X

ai P

Extraction of Test Data from ESIM Files

As described earlier in Chapter II, ESIM files are

typically produced during design (CAD) phase of a particular

. W

VLSI circuit. These files contain information regarding

node designations of a circuit and voltage changes sensed at

each node during simulation runs of the VLSI circuit. A
typical ESIM file, showing its various commancds and data
format is placed in Appendix "F".

The function "Extract Test Data" scans a given ESIM file
to generate arrays of all monitored pins, input pins and
clock pin of a VLSI circuit by interpreting various ESIM
commands. A detalled description of all ESIM commands is

included in Appendix "F"., The ETD function sets up

IT1-1
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cross~-reference between the three arrays (i.e., arrays of
monitored pins, input pins and clock pins) and creates an
array of output pins from those elements of monitored-
pins-array which do not have a cross-reference with arrays
of input or clock pins.

The ETD function gathers only pertinent data which is
essential for testing a VLSI circuit. This is achieved
by activating ETD-function on following, ESIM commands only:

w: 1list of monitored pins

v: an input node with its respective data vector

k: 1list of clock pins along with their respective
clocking sequence.

I: Initialize ... this is used to establish a
cross-reference between array of monitored pins
and arrays of input and clock pins. This
command is also used to generate array of
output pins.

h/1l: These commands can change the status of the
effected pins. These commands are validated by
checking that no output pin is forced to hold
a permanently "high/low" voltage status.

These commands by holding certain pin to high
or lnw status effect the number of input pins
and hence a change in input test vectors. This
second part of "h/1l" command has not been

implemented as yet.

I11-2
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The ETD function generates buffers in memory; each
buffer being associated with one particular monitored pin.
The function reads node vectors from the given ESIM file
and adds it into 1its respective buffers. If the amount of
data exceeds capacity of a buffer, ETD function generates an
overflow signal. The overflow signal activates a
sub-routine to change the format of available node data into
test vectors. These test vectors are written out into an
external file that makes the buffers available for any more
incoming node data from ESIM file. The change in data
format is achieved by visualizing a matrix of ordered input
pins (each element being their respective node buffer), and
transposing the matrix to generate test vectors.

The ETD function is independent of all other functions
and is implemented on VAX-11/780 computer system because all
ESIM files are available in that system. This function was
considered at system level as narrated in descriptions of
Node Al and its associated child nodes in Chapter II. The
preliminary design was expanded to greater depths using SADT
dlagrams until implementation level.

The system design has been included again in this
software phase of detailed design to produce a complete and
independent outlook at ETD function.

The node list, node diagrams of the detailed design and
thelr descriptions are attached as Appendix "B". The

detailed design was translated into program by use of "C"
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language. The program listing of ETD function are attached
.‘ as Appendix "D". The Data Dictionary (Process Definitions

and Data Flow Definitions) is included in Appendix "G".

Process Users' Input (PUI)

This function "Process Users Input" actually describes
an lnteractive system interface. The PUI-function prompts
the user to select a specific mode of operation from a
variety of options (narrated in description of Node A22).
For "Auto" mode selection, the PUI function prompts for the
name of test data file; it then checks the availability of
the given file and for unsuccessful access to the given

file, PUI-function changes the mode of operation to "Manual"

and informs the user to this effect.

() *
The PUI function asks the user to input information o
4
regarding size, shape and pin-designations of the ICUT. For ';
specific shapes and sizes, there arc pre-stored tables which -i
correlate the IC pin-numbers to their respective location on 1
tanford IC tester. The PUI selects the appropriate table
and prompts the user to fill in data for all pins, i.e., »;
pln-designations and their class (input, output, clock, i
E power ground, don't care, etc.). The PUI function finally *
. validates input-test vectors in case of "Manual" mode of :
' operation by checking that number of bits do not exceed the ?
number of input pins and no designated output/power or i
ground pin is included as an input pin. J
¢
)
)
111-4 1
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This function was considered at system level as narrated
in the description of Node A2 and its associated child nodes
in Chapter II. The system design has been expanded using
SADT diagrams to show implementation. This function was
translated by use of "C" language and has been partly
implemented on LSI-11/23 microcomputer.

The node list, node diagrams of the detailed design and
thelr descriptions are attached as Appendix "C". The Data
Dictionary (Process Definitions and Data Flow Definitions)

1s 1ncluded in Appendex "G".
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IV. Analysis

Test Plan (ETD)

The function "Extract Test Data", like the overall system
was designed in top-down manner in accordance with the
principles cof stepwise refinement which ensured proper inte-
gration during later stage of development cycle.

The testing of the ETD function was conducted in two
phases. During the first phase, diagnostic testing (to
verify correctness of each module) was done mostly by
inserting "print-statements”". During the second phase, after
integration of all modules, a test plan was devised using
"equivalence partitioning" technique. [Ref. 4, 44-55]

The primary objective of the test plan was to define a
combination of test data that had the highest probability of
uncovering errors. "egquivalence partitioning" strives to
define a test case that uncovers a class of errors that might
otherwise require the execution of many test cases before the
general error could be observed. This approach greatly
reduces the total number of test cases that must be
developed.

Statistics have shown that many software errors occur
just below, at, or just above the bounding value of indices,
data structures and scaler values, and test cases that
exercise thils domain have a high probability for uncovering

errors. [Ref., 2, 289-309]). The test plan was devised using

Iv-1
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"Boundry Value Analysis" in conjunction with "Equivalence

Partitioning".

This test plan was implemented to check correctness of
the overall function (ETD). A basic assumption was made
right at the beginning that the user would input the name
of a valid ESIM-file, otherwise ETD would try to process

the given file and produce "un-intelligent" results.

Identifying the Equivalence Classes

The equivalence classes were identified as listed in
Table IV-1. Each external condition represents a class of
input data, which was further segregated into sub-class of
valid and invalid data-sets. Test cases covering one or more
than one valid equivalence classes and one test case for each
invalid equivalence class were written down. These test

cases were used to evaluate the performance of ETD function.

Test Results

All test cases and cooresponding responses of ETD
function are listed in TAble IV-2. ETD function performs as

per specification within its scope of implementation.

Limitations

ETD function presently has following limitations which,
i1f removed, would greatly enhance the generality of this

function,

(1) 1mplementation of "h" and "1" commands
(11) implementation of "-w" (unwatch) command.
1v-2
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Table IV-2: Test Results (D7) (Pace 1 of 2)
Test Case feeou e
1. Valid ESIM File, Valid ETD functlorn senrenl.
Name (1, 5, &) node data fror LOIM DL
&nd converts LYoLntn co
and reference i
expected. {(5¢¢ V=
2. File Does Not Exist (2) ETD stOps exeCUutish ol il
glving a message that "It

Is Unable to Cpen the

Said File"
3. File Exists But Does Not Procduces Unintelligent
Contaln ESIM Data (3) Results
4. No File Name 1s inputted ETD Does Not React, It
1n kesponse to System Waits for anocther input
Prompt (CR 1s Pressed) (4)
5. Invalid Name (7) Control ETD stops execution after
Cnharacter giving a message that "It
e is unable to Open the
Saild File"

6. Fiie 1s Empty (9) ETD procduces expected
results with numper of
input, clock pin an® out-
put plns beling zero.

7. welatively Small File (10) ETD produces expected
results as shown on
Page 1IV-E.

. Verv Larce rile (11) 7D funchtlcon sogresates
node Gate Irom ESIN filoo
anc converve 1t 1ntoe test
aenc reference vectors as
expected.

G, Liumber of Monitored Pins ETD function segregates

> One (12) node cata from ESIM files
and converts 1t 1nto test
and reference vectors ag
expected., (Sce Page IV-§)
V-5
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Tar e INV-: 0 Test Results (ITD) (Paace 2 of 3)
[ Keeults
Lo iarae o or Mornitored Pins JTD produces an output ’
R B file with zero output

pins and no output
verctors (Se rage IV-9Y).

b4 VPN

'Y
1
e
\
re
\

o
t
4+

ne The program crashes
N A civing an error nessad

seamentation fauls",

1

[}
b
e
<2
-
yt
b
(o
.
Ul

T S
ode data from ESIM file
and converts it 1into tes
nd reference vectors as
cted. (See Page IV-8)

2TDh function segregate
d

. -,

b

. Ve e Y -
- . RRPI S -~ -~

T
[
I
-

b
3
(6}
—
(o]

ETD produces an output
Yoo file with number of 1nput
pins {(zero) and no input
vectors (example of such
an input and output file
1s shown on Page 1V-10
K anc IV-11 respectively.)
le. umnoer cf Input Pins (17) The program crashes
LAY gilving an error message
"secmentetion fault".

"

¢f Cutput Pins (18) ETD function segregates
>oore node data from ESIM file
and converts it 1into test
and reference vectors as
expected. (See Page
Iv-8).

sucn an input anc output
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Tarle IV-2: Test Resultg (BETD)  (Pace 3 of 3) -]

:

]

Tert Case kesult ]

;

)

lt. on=lommandc (22) ETD ¢lves an error .

Dffected Pin Beling message that effected -]

zn Jutput Pin pin 1s an output pin %

anc respective command .

is invalié - but 1t .

continues witn execu- 4

tion ©f rest of the ]

prograr. 4

0

i=Command, Dffected (23) " '

P.noBeing an Output Pin

n-Commana, Change (24) Presently a limitation

in status ¢f Effectec Pin not implemented. 4

.-1

21 1-Tomnrmand, Change (25) " .

1. Status oI Efifectec Pin ]
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NODE AO: Automated Tester for VLSI Circuits (ATV)

Abstract

This is the entire system, decomposed into four major
functions: Extract Test Data, Process User's Input, Apply
Simulations and Deduce Results.

The Tester System (ATV)

The tester system has been sub-divided into four major
functions as shown 1in Fig. A-2. These functions are:

(1) Extract Test Data: This function scans ESIM
file for pertinent test data, segregates test data and
restructures the available noae data into test vector form
for subsequent ease of application. This functiun is
implemented in VAX system where all ESIM files reside.

{(1i) Process User's Input: This function prompts the
user to select from different operating options: Auto/Man-
ual mode with/without storing test results into a disk
file; to input all the testing parameters: name of
respective test file in Auto mode, size of IC, its
pin-designations and initialization and test data in Manual
mode. This function checks the syntax of data received
from xeypoard and classifies the valid input by setting
various flags pertaining to user's operating options.

(111) Apply Simulations: This function receives test
data from keyboard 1n Manual mode of operation and from
test file in Auto mode of operation. It translates test
data from IC pin numbers domain to their physical location
on tester. This function converts the test data into
"SIEVE" format which is particularly required for
simulation of Stanford IC Tester.Details of "SIEVE" format
are attached as Appendix "E". This function also applies
physical "high/low" voltage levels corresponding to a test
vector to simulate an ICUT, and samples the tester for
resultant output.

(iv) Deduce Results: This function translates the
resultant output of IC tester into IC pin numbers domain
and compares 1t with reference data for any inconsistency.
This function generates the final test result report from
successful/unsuccessful completion of test and pre-stored
messages. These test results can be directed to a terminal
and/or to a storage file for later consumption as opted by
the user.
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Appendix "A"

System Node Descriptions

NODE A-0: Automated Tester for VLSI (ATV)

Abstra: -t
This 1s the environment node.

ATV-Automated Tester For VLSI

The whole system as shown in Figure A-1 1s sub-divided
1nto 1ts two major parts:

(a) extraction of test data
(b) testing of an ICUT (IC Under Test)

The extraction includes reading only pertinent data
from the ESIM file and restructuring it from available node
data into test vectors for subsequent use; and testing of
the ICUT includes simulation of tester by input vectors,
detection of tester output, comparison of tester output
wilith the reference data, deduction of results and
formulation of test reports in regard to functional
capabillities of an ICUT.

Both sub-systems will be implemented in separate
environments. The ESIM Files, from which test data has to
be extracted, reside in VAX-11/780 system and therefore,
software to handle the "data extraction” function will
also reside in VAX system. The output of this function
"Test Data File" will be availlable in RT-11 Format on 8"
FLoppy disk.

The testing of an ICUT function will be implemented on
LSI 11/23 microcomputer which will be used to control the
Stanford IC Tester.

At this level, the external input and output as shown
in Fig. A-4 are ESIM file, Keyboard input and test
results. ESIM files are typically simulator runs for a
VLSI IC during its design phase and provide necessary test
data to test an IC in "Auto" mode of operation. Keyboard
input comprises of all information in respect of IC, 1ts
nomenclature, size, name of respective test file, pin
designations, mode of operation and testing vectors for
"Manual" mode of operation. Test results comprise of
information regarding any non-conformity of tester output
and reference data and GO/NOGO information for
successful/unsuccessful completion of a test. These test
results can be directed to a video terminal and/or to a
file for storage as opted by the user.
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minimal set of reference data from a known functional VLSI

o

,‘ clrcult to test more circuits of that kind. It would be
even better if same thought 1is extended to Digital PCBs and
a Reference Test Data Library is set up. This test station

ﬁ could be a valuable in-house capability at AFIT.
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(1ii1) A prototype system interface {(although a
little wild!) 1s in operation which sorts out a part of
basic preliminaries to set up test pre-requisites.

This is the present day situation. Stanford IC tester
has not been received as yet. It should be procured at its
earliest, and its capabilities be tested for best utiliza-
tion. A clear perception about the capabillities of this
IC tester would help in achleving an efficient system as
the aetailed design and implementation of "actual testing

of the ICUT" is yet to be developed.

Recommendations

Following are the recommendations for follow-on thesis
work on Automated Tester for VLSI.
(i) Efforts should be directed towards creating
a communication protocal and hardware interface between
LSI-11/23 microcomputer and Stanford IC tester.

(ii) Another thesis project should be undertaken
for expansion of prototype system interface to make it
comprehensive and user friendlier. The effort should also
be directed towards effecting conversion of test vectors to

SIEVE format.

Afterthought

It will be difficult to test those VLSI circuits which
were not created at AFIT, or for which respective ESIM

files do not exist. Research can be aimed at generating

i el S SRR Bdh 2e gt
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V. Conclusion

This thesis work consists of a system design of an
Automated Tester for VLSI circuits (ATV) and implementation

of selected system aspects. The design outlines the

s NN

testing of an ICUT (IC Under Test) to be carried out in

three distinct steps.

(i) Extraction of test data from its respective
ESIM file in VAX-11/780 system by using ETD program.

(ii) Converting data format of extracted test
data file from VAX-Computer System into RT-11 data format
and transferring it on 8" floppy disk. This function is

available in an UNIX-System library and is achieved by

getting assistance from computer room staff.

(1ii) Actual testing of the ICUT on Stanford IC
tester controlled by LSI 11/23 microcomputer in an
interactive mode.

At present, the following has been achieved:

(1) First step, extraction of test data from

ESIM files (with some limitations), has been successfully
implemented.

(1i) Second function was aprior available
through system library. Same was successfully utilized to
change the data format of "extracted test data files" and

transfer them on to an 8" floppy disk in RT-11 data

.. ... ... .1®, ...

format.
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Input and ETD Response for Test Case (19)
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ETD Response for Test Case (16)
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Input for Test Case (16)

w c ock ser‘al_in word_mark wl wl w2 w3 t0 t1 42 +3 t4 t5

i fret

E

F

185 transistors. 220 nodes (8 pulled up)

‘nitializat on taok 285 steps

<6=; tad=X t3=X 1I=X tl=X wf=X wl=X w2=X wl=} wl=X word_mark=X seria’i_in=X
clock=X

n inpu+ts: Vdd gnd

1 inputs: GND vad reset

+5=¢ t4=0 t2=0 12=8 t1=0 t0=0 wl=0 w2=20 wl={ wO=0 word_mark=1 serija’_in=1
clock=1

n inputs: Ydd gnd cock ser-al_in word_mark

1 inputs: GND vad reset

FITIO1TI01T160171010 s clock
JUlIII0CL 100100 Lrseria’ _in
CESLOoN IO d000T600 . L rword_rark
PAOOOOLO0E ITOOILOUL s wi
QoUD00U00LIVOLOEOTNL s wl
QOO0 IR0CIO0OILOQUIE 1 w2
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PDOUPONOROLI000ILIRNL 112
CPJU0GO000LI00ITLIPUL 13
POL0O0INOLIOOOICOOUC:t4
“POUO0000OL U000 L0005
<5=8 ti=g +2=0 <1Il=0 11=0 t0=0 wil=0 wl2=J w!=0 wh=0 word_mark=1 seria’_in=1
z1ock=1
n inpuis: VYdd gnd c ock ser‘al_in word_mark
7 inputs: GMND vdd reset
156 transistors, 220 nodes (@ pulled up)
n k2 k2
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POO0P0 10090000600 1 :word_nark
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GOOODIIRBLIPOIILTONL 1t ]
ofegsgsgsfegagafofogidofagsaosaiagsgissiin &
WIN0OITROLIPOILLIQME =13
RogeasgogossivEsFoyoRifefefssaidiofol eI AR &)
GoU0gIIS0CO0000E00UN 115
pul ed up transistors(l2)
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8 Input and ETD Response for Test Cases

(1, 5,

8. 10, 15. 18)

cock QIOIe101L1@ 01

AR R §

0 e <

- ser al_in=X clock=X
- h inputs: Vdd gnd

SEEL1ER1 160, 10011081
) >BOUO1 16008 1000181 :
' >IA1B1P1L10 . P101E10:1:
S1181181181.011811851:
>110R110L11001 1060051
>10010010010010818811 :
>1PHBLEIL 180T 0018 ]
4_. >11:80811 100811164881
S100B0L000BSDIBRE1R .1
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reset 11000000080000000000
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3
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clock
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w3 tg tl
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1 inputs: GND vdd reset
. 456 transistors, 22{/ nodes (@ pulled up)
(e
INPIN 5 ciock serial_in word_mark
CLKPIN 3 c.ock phil phi2
CLK1 clock 1Y
CLK2 phil 5190
CLK3 phiZ 1810
OUTPIN L9 wll wl w2 w3 t8 tl t2 t3 t4 tb
SBEILE PREIII1111 1
>18010 1088110019 1
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>11480 11801010800 1
PY351054 011101080 1
>18000 10100 00800 1
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>1110880 1190100010 1
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218900 10001:10808 1
Je1Luen 111100800 1
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t4 5
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NODE Al: Extract Test Data

Abstract

This node scans the ESIM file to separate out pertinent
test data. It classifies the extracted data into test input
data and reference output data. This function restructures
this data available in node configuration into vector form.
It also changes the memory storage pattern of restructured
test data from VAX computer system to RT-11 Operating System
cdata format.

Extract Test Data

This node is decomposed into four major functions as
shown in Fig. A-3. These functions are:

(1) Read ESIM File: This function reads in the given
ESIM File line by line and classifies each incoming line
into command-line or data-line. A brief explanation of all
commands encountered in ESIM files is attached as Appendix
"F"o

(1i) Tabulate Command Data: This function interprets
the commands in a given command-line to setup different
arrays to contain names of all mecaitored pins, input pins
and clock pins. This function also generates an array of
output pins from the already available pin lists.

(ii1) Restructure Test Data: This function interprets
the data line and stores all the test data pertaining to a
node into its respective buffer. This function does some
housekeeping by converting the node data into vector form
and storing it in an external file to empty buffer for the
following node data. This is done when a change in
pln-designation 1is made or data buffer overflows due to
incoming data.

(iv) Change Data Format: This function changes the
remory storage pattern of restructured test data from VAX
comrputer system into RT-11 data format. This function 1s

impiementead by a system library routine and therefore, it
wii. Lot be elaborated any further.
A-5
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NODE All: Read ESIM File

Abstract
This node reads in given ESIM file, line by line until

the end of file is reached and classifies each incoming line
to be either a command-line or a data-line.

Read ESIM File

This node is decomposed into two functions as shown in
Fig. A-4. These functions are:

{1) Get Textline: This function reads a given ESIM
file line by line until the end of file and is implemented
by a system library routine ( fgets ). This function is not
elaborated any further.

(ii) Classify Textline: This function, on receiving a
text-line from ESIM file ~uategorizes it to be either a
command line if the first character of the textline is
"alphabetic” or to be a dataline if the first character of
given textline is ">". A brief explanation of terminology
used in ESIM files is attached as Appendix "F".
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Node Al2: Tabulate Command Data

, Abstract 1

This node interprets the command in a given command 1
line to setup arrays of monitored pins, input pins and
h clock pins. This function generates an array of output H
pins from available pin-data and also changes the status of
F any designated pin on receiving specific instructions.
[

Tabulate Command Data ]

( {
‘ This node is decomposed into three major functions as
1 shown in Fig. A-5. These functions are:

(i) Check for Specific Command: This function
singles out the first character of a given command line and 4
branches out to perform the specific sub-function on its !
interpetation.

(ii) Tabulate Test Pins: This function generates {
arrays of monitored pins, input pins and clock pins. It
establishes reference between all three arrays. This
function also stores available initialization data and

clock sequences and establishes correspondence between this
data and related pins.

X i A e omny 4

.'vﬂ'*.

(iii} Handle Remaining Commands: This function, on
interpreting the first character of command line to ke "h
or 1", scans arrays of output pins and clock pins to check
if any pin from these categories has not been forced to
hold a status of "high/low" voltage level. This function
changes the status of other pins outside above two
categories.,
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NODE Al3: Restructure Test Data

Abstract

This node interprets the data line and stores all the
test data pertaining to a node into its respective buffer.
This node does some house keeping by converting the node
data into vector form and storing it in an external file to
empty buffer for the following node data. This 1s done
when a change in pin-designation is made or data buffer
overflows due to incoming data.

Restructure Test Data

This node is decomposed into four major functions as
shown in Fig. A=-6. These functions are:

(i) Store Node Data: This function on receiving a
data line, interprets the specific node for which data line
is intended and add the data to a buffer attached to that
node. It generates an overflow error if the incoming data
exceeds the capacity of respective buffer.

{(ii) Change Data Structure: This function converts
the available test data in node configuration into vector
form. It changes the node data related to input pins into
test vectors and node data related to output pins into
reference vectors.

(iii) Append2-File: This function empties the buffer
by writing all restructured data to an external file, whose
name has been provided by the user.
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NODE Al4: Change Data Format

Abstract

This node changes the memory storage pattern of
restructured test data from VAX computer system into RT-11
: Operating System data format. This node is implemented by
ﬁ a system library routine and therefore, it will not be
elaborated any further. (Fig. A=7)
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NODE A2: Process User's Input

Abstract

This node on receiving all command/data input by the
user 1n response to system prompts, checks its syntax, and
sets various flags for operating mode conditions; it sets
up reference tables to correlate IC pin numbers with their
physical location on IC Tester and valldates test data for
"Manual" mode of operation.

Process User's Input

This node is decomposed into four major functions as
shown in Fig. A-8. These functions are:

(i) Classify Input: This function receives all
characters or character strings from keyboard as command or
data input in response to system prompt and classifies all
inputs into three broad categories, IC data, Option Data
and Test Data. It also sets various flags under system
prompt to aid in classification of incoming data.

(i1) Select Operating Options: This function
allows the user to operate in any desired mode from a range
of selections offered in system menues. This function sets
different flags to run the program according to user's
option.

(1ii) Setup Reference Tables: This function selects
one of the prestored tables depending on physical
characteristics of ICUT. These reference tables contain
information to set one to one correspondence between IC
pins and IC tester pins for an IC of particular physical
characteristics. It then prompts the user to provide
information about input/output and other significant pins
of ICUT. This function stores this data to correlate IC
pin numbers in a test vector to their physical location on
IC Tester for effecting a test simulation.

(iv) Validate Manual Data: This function is
activated only in manual mode of operation. It checks for
any overlap of input test data over designated
output/power/ground pins.
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NODE A2l: Classify Input

Abstract
This node receives all command/data input from

keyboard, checks its syntax, and categorizes the input into
three broad classes: ICdata, Option Data, and Test Data.

Classify Input

This node is decomposed into two major functions as
shown in Fig. A-9. These functions are:

(1) Get Keyboard Input: This function scans input
port and gets any character or character string input from
keyboard in response to system prompt. This functicon is
implemented through routines available in system library,
and therefore, it will not be elaborated any further.

{(i1) Verify Keyboard Input: This function sets one

of three data classification "flags" from system prompt to
classify the input inthree broad categories of IC Data,
Option Data and Test Data for further processing.
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NODE A4: Deduce Results

Abstract

This node converts the ICUT output into IC pin domain
and analyzes this output by comparing it with the reference
data. This node also transforms the analysis results into
test report for user's consumption.

Deduce Results

This node is decomposed into two major functions as
shown in Fig. A-16. These functions are:

(i) Analyze Results: This function transforms the
sampled output of IC tester into ICUT pin numbers' domain
by consulting reference tables. It segregates the output
vector from total output and compares it with the reference
data to single out any mismatch and point of mismatch. It
also generates an additional message on
successful/unsuccessful completion of test.

(1i) Handle Results: This function, on receiving a
test result, maps 1t into a test report from pre-stored
messages. This function depending on users' option allows
display of test results on terminal and/or storing these
test reports in a file for later consumption.
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NODE A32: Perform Test

Abstract

This node performs actual testing of ICUT (IC Under
Test). Testing includes initialization of IC tester and
ICUT, simulating ICUT with a test vector and sampling its
ouput for evaluation.

Perform lest

This node has been decomposed into four major functions
as shown in Fig. A-15. These functions are:

(1) Initialize Tester: This function physically
applies "Ground/Power" voltages to pertinent tester pins to
force them out of ambiguous logic states.

(11) Initialize ICUT: This function simulates ICUT
with users' supplied data or initialization data from test
data file (ESIM file)} through a predetermined number of
clock cycles to force the status of output pins to a steady
state value. The number of clock cycles are determined by
the available data.

{(iii) Simulate ICUT: This function after being
supplied with a test vector and a flag to proceed, applies
corresponding voltages to pins of an ICUT. This function
also translates the clocking sequence into voltage
variation at required pin to provide a simulation to the IC
under test.

(iv) Sample ICUT: This function stores the status of
all pins of ICUT after it has been activated. These pin
status values are tester output available to other
functions for processing.
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NODE A3l: Process Test Data

Abstract

This node converts the test data from IC pin-number
domain to physical location of ICUT pins on tester domain;
changes the test data format to "SIEVE" format (a specific

nia data format particularly required for simulation of
. Stanford IC tester). This node has been decomposed into

f’i four major functions Segregate Reference Data, Correlate
L Tester pins & Manual data, Correlate Tester pins & File
T Data and Convert Test data into SIEVE Format.

Process Test Data

This function has been sub-divided into four major
sub-functions as shown in Fig. A-14. These sub-functions
are:

(i) Segregate Reference Data: This function reads
in data from ESIM (test data) file, separates out
simulation data and expected output (reference data) for a
particular input.

-

;‘l (ii) Correlate Tester Pins & Manual Data: This

.- function sets correspondence between the test data received
from the key-board in "Manual" mode of operation and
location of ICUT pins on the IC tester.

y (iii) Correlate Tester Pins & File Data: This

ﬂi’ function sets correspondence between the test data read

F from ESIM file in "Auto" mode of operation and location of
g

ICUT pins on the IC tester.

(iv) Convert Test Data into SIEVE Format: This

} function changes the format of test data into "SIEVE"

@ format. SIEVE is a special data format required for input
to Stanford IC tester. An explanation of this data format

X is attached as Appendix "E".
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NODE A3: Apply Simulations

vy vwey

s Abstract

This node sets correspondence between physical location

{ of ICUT pins on IC tester and test vectors in ICUT pin
numbers' domain. It changes the test vector into SIEVE
format, initializes IC tester and the ICUT. This node

N applies test vectors to simulate the ICUT, and samples the

a tester output for evaluation by other nodes.

Apply Simulations

This node is decomposed into two major functions as
shown in Fig. A-13. These functions are:

(1) Process Test Data: This function receives test
vectors from test data file in "Auto" mode of operation and
from keyboard in manual mode of operation. It sets
correspondence between ICUT pin numbers to be simulated by
a test vector and their physical location on IC tester by
consulting reference tables. This function also converts
the test vectors into SIEVE format, which is a special data
format required for simulation of Stanford IC Tester. An
explanation of "SIEVE"” format is attached as Appendix "E".

{ii) Perfc-m Test: This function initializes the IC

tester by applying voltages to significant pins to force
out any ambigious voltage state from tester pins. It
initializes the ICUT by applying initialization vectors in
sequence to bring ICUT output pins to a steady state
condition before proceeding with the actual test. This
function also applies test vectors to IC tester to simulate
ICUT and samples the ICUT for resultant output.
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Node AZ24: Validate Manual Data

Abstract
This node is activated only 1n manual mode of

operation. It checks for any overlap of input test data
over designated output/power/ground pins,

Validate Manual Data

This nod<¢ is decomposed into two functions as shown in
Fig. A-12. These functlons are:

(1) Check Overlap with Output Pins: This function
carries out bitwise comparison of test vector to check 1if
any pin designated as output pin 1s not simulated. It
generates an error on detecting such an overlap and prompts
user to modify his input data. This function is activated
only in "Manual" mode of operation.

(ii) Check Overlap with Power/Ground Pins: This
function carries out bitwlise comparison of test vector to
check if any pin designated as power or ground pin is not
simulated. 1t generates an error on detecting such an
overlap and prompts user to modify his input data. This
function is activated only in "Manual" mode of operation.

P - . o A . - [ S - el e N 2 > - " - o b b A o A rouy ] VU D .U T VP N |

P——— T T N T s ey reeey Aol B AL BB Brent ot il S i 4 S AC I SIS i AR
3 C - . e e . - . i - e e Y

ro——




sajqe], @ouaasjay dniag :yI-y 2andyyg

safqe], 22uaiajay dniag (XA
:37101 ‘300N
:HIANNN
alqeL-utd .mmﬁnmp
sayqel Indang SUFd g o
MMunwuwm \ andang " )/
EﬁwM| G°€C
O — S - .
w.ﬂmmm,ﬁ J&. ,C.U\.HQBO& [
dna 93 QlMNWHQ.m.H
; surq
— oo ™
mﬂﬂmh :Hm xHu dn3e 'tz
s S1qes
. - surd
a1qel urg ndug nduy
‘ dnjag Wigr T o o
| ) I . a1qey,
———— s e e »‘i!‘M%meﬁ ﬁ.ﬁnm OH QUGUHNMQ
ur 1114

1*¢za14el eleq

s521PpPV| wwmwwm ° ﬁm !
S -

LB otag sa1qel

pa1031§-aig

Sapuid

-~

s3eTd UOFIEDTIESSEL) BIE( z

e .- e N .. . « e
o a e ad et e e PP SO St — RPN LY ‘el SO U TR e . g ; S ok i b

A-22




P W W Py W W TN W W T A T A T AT T AETTY T e T eT AT " T T 4T
LA A e aicab AT AU IAiE St S Mt A shel N o L Sindil Ml Sl Sad Sl S . T W T e e -

NODE A23: Setup Reference Tables

Abstract

This node selects one of the prestored tables depending
on physical characteristics of an ICUT. These reference
tables contain information to set one to one correspondence
between IC pins and IC tester pins for an IC of particular
physical characteristics; it then prompts the user to
provide information about input/output and other
significant pins of the ICUT. This node also stores this
data to correlate IC pin numbers in a test vector to their
physical location on IC Tester for effecting a test
simulation.

Setup Reference Tables

This node is decomposed into six functions as shown in
Fig. A-11. These functions are:

{i1) Select Appropriate Table: This function on
receiving an input from keyboard, in response to a menu
which prompts the user to select one of the five IC
characteristics befitting the ICUT, makes the address of
corresponding table available to the program. Five
different tables for ICs with following characteristics
have been prestored in the memory: 14, 16, 20, 24, 40pin
dual-in-line packages. These tables correlate the IC pin
numbers to IC tester pins when ICUT is positioned on the IC
tester in a manner that pinl of ICUT coincides with the
top-left pin of IC tester.

(11) Fill in Reference Table: This function prompts
the user to fill in complete reference table by inputting
pin designation and class of each pin. (e.g., to provide
information like pinl = k-input "I1", pin4 = phi2 "C", pin
14 = vcc "P" and pin 7 = Gnd "G", etc.)

(1ii) Setup Input Pins Table: This function, scans
the reference table after it has been filled up by the
user, and sets up another array for pins marked as "input"
pins.

{iv) Setup Clock Pins Table: This function, scans
the reference table after 1t has been filled up by the
user, and sets up another array for pins marked as “output"
pins.

(v) Setup Power/Ground Pins Table: This function,
scans the reference table after it has been filled up by
the user, and sets up another array for pins marked as
"power/ground”" pins.

(vi) Setup Output Pins Table: This function, scans
the reference table after 1t has been filled up by the
user, and sets up another array for pins marked as "output"
pins.
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NODE A22: Select Operating Option

Abstract

This node, receives option data from keyboard in
response to different options made available to user in
various menus, verifies their correctness and sets option
flags to this effect.

Select Operating Option

This node 1s decomposed into three major functions as
shown in Fig. A-10. These functions are:

{i) Select Mode: This function, in response to
system prompt, receives IC nomenclature and preferred mode
of operation data from keyboard. 1In addition, this
function asks the user to input name of test file for
"Auto" mode of operation.

(ii) Verify Mode: This function checks the IC
nomenclature and searches the test data files' directory
with test file name. 1t generates an error for
non-availability of test file, informs the users to this
effect and asks for another selection.

(iii) Setup Options: This function sets various
option flags to be true/false for particular selection
after user has opted for one of the operating choices
offered to him in system operating menues.

All user options and corresponding flags are listed

below:

UOPM MANUAL mode. ( abbreviated as MAN )

UOPM10 MAN with single step execution and terminal output
only.

UOPM11 MAN with single step execution and terminal & file
output.

UOPM20 MAN with multi-step execution & terminal output
only.

UOPM21 MAN with multi-step execution and terminal & file
output.

UOPA AUTO mode

UOPALQ AUTO with "stop executicn at first test failure"
and terminal output only.

UOPALl AUTO with "stop execution at first test failure"
and terminal & file output.

UOPA21 AUTO with "stop execution after X-instruction" and
terminal output only.

OUPA22 AUTO with "stop execution after X-instructions"
and terminal & file output.

UOPA31 AUTO with "run whole test program printing all
test failures" on terminal.

UOPA32 AUTO with "run whole test program printing all
test failures" on terminal & storage file.
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NODE A4l: Analyze Results

Abstract

X This node receives the resultant output of IC-tester,

. converts the output into ICUT pin domain from IC tester
location reference by consulting reference tables. It also
generates an error for any mismatch between the received
output and expected output (reference data).

Analyze Results

This node is decomposed into two major functions as
shown in Fig. A-17. These functions are:

(i) Convert Sample Data into IC Pin Domain: This
function converts the sampled output of IC tester into ICUT
pin numbers domain for comparison with the reference data.
This conversion is achieved by consulting reference tables.

(ii) Compare Sample Data and Reference Data: This
function compares output data and reference data bit by bit
to single cut any non-conformity between the two values.
It generates a GO/NOGO message for successful/unsuccessful !
completion of & test and poincs out particular ICUT pins
where output value does not match the reference value in
case of a test failure.
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NODE A42: Handle Results

Abstract
This node receives the test results, generates a test

[ report depending on user's operating options, guides the
{ resultant test report to display terminei and/or to a file

m for storage.

'i Handle Results

{ This node is decomposed into four functions as shown in
}SI Fig. A-18. These functions are:

_' (i) Formulate Test Report: This function generates
b test report from the test results and pre-stored messages,
depending on successful/unsuccessful termination of a test.

(1ii) Generate Storage Buffer: This function,
allocates a buffer and stores all test reports generated
during a test. This function is activated only if opted by
user.

(1ii) Copy Buffer to Disk: This function, not
elaborated any further as it has been implemented by a
library routine, copies the buffer containing test reports
to a given file on disk. This function is also activated
if opted.

(iv) Display Test Report: This function, depending
on the user's operating option, displays all test reports
on the terminal. This function has also been implemented
by a library routine.




S31INsay a[puey :g1-y {In3T4g

§3Tnsay afpuey vy
HIANNN 31l :3A0N
VARA
AU—.-aIAU—‘IdO EH@.HV UHOQU& .|A|‘0|..;\fs\:,l e e ———
3Jioday 3s9y Is9], N
Le1dsyq
1A
(£dop ysta)
- Jaoday 3s9] ASTQ o3
1ayyng Adoj
4 B FANA
5
Ssaappy \__ 1agyyng | o - m.g
1aj3ng 2810138 ¥
?3ri1audy sIxa], 1
- sa8essa ]
1 rew | P21035-214 .
3zodey \ 1x0day ]
3153, 159, s1Tnsay i
ajeTnuioy <——— ]
isslL
N N 1
TN
j
uoradg ,siesq .M
K
K
o 4
e R e el ."\.m.;.-i.bh.blb Y Qe I . r.‘ ...,“ .F.» .». . .m“.... HLL " r'LLr e .VLL PR S ».I}"P.F.,;Pb AP o




-

Appendix "B"

Node List, Node Diagram and Node Descriptions

For Detailed Design of "Extract Test Data" Function

Extract Test Data

Node 2l: Extract Test Data

Node All: Read ESIM File

Node Alll:

Node All2:

Node

Node

Node

Get Text-Line

Classify Text-Line
All121: Read First Character
All22: Check if Alpha Numeric

Al123: Check if GT

Node Al2: Tabulate Command Data

()

Node Al2l:
Node Al22:

Node

Node
Node

Node

Node Al23:

Node

Check for Specific Command
Tabulate Test Pins
Al221: Create Array of Monitored
Pins
Al222Z: Create Array of Clock Pins
Al223: Create Array of Input Pins
Al224: Generate Array of Output
Pins
Node Al2241: Mark Inpins
Node Al12242: Mark Clk Pins
Node Al12243: Create Outpin Array
Handle Remaining Commands

Al231: Validate Command Line
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Node Al2311: Create Array of
Effected Pins

Node Al12313: Check if Element of

.‘A‘_A'_‘l'-'

Outpin Array

Node Al1232: Change Effected Pins' Status
Node Al3: Restiucture Test Data
Node Al3l: Store Node Data

Node Al311: Segregate Data & Node Name

Node Al312: Locate Test Node in Monpin
Array ]

Node Al1313: Add Data in Associated Node a
Buffer .

Node Al1l3131: Gauge Data in Buffer

Node Al3132: Gauge Incoming Data

. Yo

Node Al13133: Check Overflow

Node Al3134: Add New-Data to Pre-

Data

A i

Node Al32: Change Data Structure
Node Al321: Segregate Input & Output

Nodes

o 4'_AB.L RPN A

Node Al322: Convert Node Data Into
Vectors

Node Al4: Change Data Format
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NODE Al: Extract Test Data

Abstract

This node scans the ESIM file to separate out pertinent
test data. It classifies the extracted data into test
input data and reference output data. This function
restructures this data available in node configuration into
vector form. It also changes the memory storage pattern of
restructured test data from VAX computer system to RT-11
Operating System data format.

L
{4
3

Extract Test Data

This node is decomposed into four major functions as
shown in Figure B-1. These functions are:

(i) Read ESIM File: This function reads in the
given ESIM File line by line and classifies each incoming
line into command-line or data-line. A brief explanation
of all commands encountered in ESIM Files is attached as
Appendix "F".

(ii) Tabulate Command Data: This function interprets
the commands in a given command-line to setup different
arrays to contain names of all monitored pins, input pins
and clock pins. This function also generates an array of
output pins from the already available pin lists.

(iii) Restructure Test Data: This function interprets
the data line and stores all the test data pertaining to a
node into its respective buffer. This function does some
housekeeping by converting the node data into vector form
and storing it in an external file to empty buffer for the
following node data. This is done when a change in
pin-designation is made or data buffer overflows due to
incoming data.

(iv) Change Data Format: This function changes the
memory storage pattern of restructured test data from VAX
computer system into RT-11 data format. This function 1s
implemented by a system library routine and therefore, it
is not being elaborated any further.
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NODE All:

CEMAY

AR~ A0 R AR MM IR Svin ihie 3

Read ESIM File

Abstract

.\

This node reads in given ESIM file, line by line until
the end of file is reached and classifies each incoming
line to be either a command-line or a data-line.

Read ESIM File

This 1.ode is decomposed into two functions as shown in

Figure B-2.

(1)

Get Text-Line:

These functions are:

This function reads a given ESIM

file line by line until end of file and is implemented by a
system library routine ( fgets }).
elaborated any further.

(i1)

Classify Text-Line:

This function 1s not

This function, on receiving

a text-line from ESIM file categorizes it to be either a
command line if first character of the test-line is

"alphabetic" or a data-line if first character of given
text=-line is ">",
in ESIM files is attached as Appendix "F".
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NODE All2: C(Classify Text-Line

Abstract

This node interprets the first character of the
text-line and classifies the text line to be either a
cmd-line or a data-line.

Classify Text-Line

This node is decomposed into three functions as shown
in Figure B-3. These functions are:

{i) Read First Character: This function reads the
first character of a given text line. This is implemented
by considering text line to be a an array of characters and
accessing the array element at subscript [0].

(ii) Check if Alphabetic: This function confirms if
first character of the given text-line is alphabetic. This
is implemented by a system library subs-routine
( isalpha({ ) ).

{iii) Check if GT: This function compares the given
character with character ">" (greater than sign) to confirm
1f text-line is a data line. This 1is implemented by "C"
language relation operator "==",
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NODE Al2: Tabulate Command Data

Abstract

This node interprets the command in a given command line
tc setup arrays of monitored pins, input pins and clock pins.
This function generates an array of output pins from available
pin-data and also changes the status of any designated pin on
receliving specific instructions.

Tabulate Command Data

This node 1s decomposed into three major functions as
shown in Figure B-4. These functions are:

(1) Check for Specific Command: This function singles
out first character of a given command line and branches out
to perform specific sub-function on 1ts interpretation.

(11) Tabulate Monitored Pins: This function generates
arrays of monitored pins, input pins and clock pins. It
establishes reference between all three arrays. This function
also stores available initialization data and clock sequences
and establishes correspondence between this data and related
pins.

(iii) Handle Remaining Commands: This function, on
interpreting the first character of command line to be "h or
1", scans arrays of output pins and clock pins to check if any
pin from these categories has not been forced to hold a status
of "high/low" voltage level. This function changes the status
of those pins which are outside above two categories of input
and output pins.
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NODE Al21l

Abstract

This node interprets first character of a given command
line and branches out to perform specific sub-function.

Check for Specific Command

- This function on detecting the first character of the

' command-line to be W, V, K, or I, branches out to tabulate
I! the information in the given "command line". For other

i

commands like "h, 1, x, N", function "handle remaining
commands" is activated.

. This function is implemented by "C" language "switch
. statement". It will not be elaborated any further.
C (Figure B-5)
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NODE Al22: Tabulate Test Pins

Abstract

This node on receiving specific commands sets up arrays
of monitored pins, input pins and clock pins. It
establishes a cross reference between these array elements
and between each array element and data related to it.

This function also generates an array of output pins.

Tabulate Monitored Pins

This node is decomposed into four major functions as
shown in Figure B=-6. These functions are:

(1) Create Array of Monitored-Pins: This function,
on interpreting first character of command line to be "w",
sets up an array of all pin names inrcluded in the remaining
command line.

(1i) Create Array of Input-Pins: This function, on
interpreting first character of command line to by "V",
sets up an array of input-pin and adds the pin name in this
and all subsequent "input" command-lines to this array. It
establishes a reference between each input pin and data
related to it. This function also sets up cross reference
between elements of this array and array of monitored-pin.

(iii) Create Array of Clock=-Pins: This function, on
interpreting first character of command line to be "K",
sets up an array of all pin names included in the remaining
command line. It establishes a reference between each
clock pin and clocking sequence for this pin. This
function also sets up cross reference between elements of
this array and array of monitored-pins.

(iv) Generate Array of Qutput Pins: This function on
interpreting the first character of command line to be "“I1I",
segregates all pins from array of monitored pins not marked
as 1lnput or clock pins, and lists them into a separate
array.
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NODE Al224: Generate Array of Output Pins

Abstract

This node classifies the pins in array of monitored
pins for being clock pins or input pins, and creates a
separate array of output pins from unspecified pins in
array of monitored pins.

Generate Array of Output Pins

This node is decomposed into three major functions as
shown in Figure B-7. These functions are:

NESPNP . WSRO

(1) Mark Inpins: This function classifies the pins
included in array of monitored pins to be input pins if
these are also elements of inpin=-array.

I TR

(1i) Mark Clkpins: This function classifies the pins
included in array of monitored pins to be clock pins if
these are also elements of clkpin-array.

(iii) Create Outpin-Array: This function scans the ]
array of monitored pins and creates another array
consisting of pins not marked as input/clock pins.
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NODE Al23: Handle Remaining Commands R

V. v vy
PN f

e ey
[
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Abstract

This node validates the commands whrich effect the
status of a designated pin. It generates an error 1or any
invalid command or otherwise changes the status of the
effected pin.

K JURR

Ty

tlandle Remalning Commands

This node is decomposed into two functions as shown 1rn
Figure B-8. These functions are:

(1) Validate Command Line: This function, on
interpreting the first character of a given command line to
be "h or 1", scans the arrays of output pins and clock pins
to check 1f status of any pin from these categories has
been effected. It marks the command to be "valid" 1f no
pin from the above two classes 1s effected by the command.

{1i) Change Effected Pins' Status: This function
changes the status of effected pin, which belongs to the
categories of either input pins or unmarked pins, and holds

it until any new command is received to change it status. '
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NODE Al231: Validate Command Line

Abstract

This node ensures that any command line may not force
an output pin to a "high/low" voltage status permanently.

Validate Command Line

This node is decomposed into two functions as shown in
Figure B-9. These functions are:

(1) Create Array of Effected Pins: This function, on
interpreting tne first character of the RC Command-Line to
be "h" or "1" sets up an array of all remaining pins
included in the command line.

(11) Check If Element of Outpin Array: This function
gets each element of newly created "effected pin array" and
scan outpin array for its match. It declares RC Cmd-Line
to be a valid Cmd-Line if no match is found.
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NODE Al3: Restructure Test Data

Abstract

This node 1interprets the data line and stores all the
test data pertalning to a node into its respective buffer.
Thlis node does some housekeepling by converting the node
data 1nto vector form and storing it in an external file to
empty buffer for the following node data. This is done
when a change in pin-designation is made or data buffer
overflows cue to i1ncoming data.

Restructure Test Data

This node 1s decomposed into four major functions as
shown 1n Figure B-10. These functions are:

(1) Store Node Data: This function on receiving a
data line, interprets the specific node for which data line
1s intended and add the data to a buffer attached to that
node. 1L generates an overflow error if the incoming data
exceeds the capacity of respective buffer.

(1i) Change Data Structure: This function converts
the avallable test data in node configuration into vector
form. It changes the node data related to input pins into
test vectors and node data related to output pins into
reference vectors.

(111) Append2-File: This function empties the buffer
by writing all restructured data to an external file, whose
name has been provided by the user.
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Node A2l1: Clasify Input ﬁ

Abstract

Thilis node receives all commancd/data input from keyboard,
checks 1ts syntax and categories the input nto three broad
classes: IC Data, Option Data and Test Data.

P

Classify Input 4

This node 1s decomposed into two major functions as shown 1
in Figure C-2. These functions are: ‘
(1) Get Keyboard Input: This function scans input port

and gets any character or character string input from
keyboard 1n response to system prompt. This function is
implemented then routines available in system library, and
therefore, it will not be elaborated any further.

{11) Set Data Classification Flags: This function sets
cne of three data classification flags from system prompt to
classlfy the input in three broad categories of IC Data,
Option Data and Test Data for further processing.
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Node A2: Process Users' Input

Abstract

This node receives all command/data input by the user in
response to system prompts, checks its syntax and sets
various flags for operating mode conditions, sets up
reference tables to correlate IC pin numbers with their
physical location on IC Tester and validates test data for
"Manual" mode of operation.

Process Users' Input

This node is decomposed into four major functions as
shown in Figure C-1. These functions are:

{1) Classify Input: This function receives all
characters or character strings from keyboard as command or
data input in response to system prompt and classifies all
inputs into three broad categories, IC Data, Option Data, and
Test Data. It also sets various flags under system prompt to
aid in classification of incoming data.

(11} Select Operating Options: This function allows
the user to operate in any desired mode from a range of
selections offered in system menues. This function sets
different flags to run the program according to users'

option.
'.‘] {111) Setup Reference Tables: This function selects one
' of the prestored tables depending on physical characteristics

of ICUT. These reference tables contain information to set
ocne to one correspondence between IC pins and IC tester pins
for an IC of particular physical characteristics. It then
prompts the user to provide information about input/output
and other significant pins of ICUT. This function stores

o : . . .

- this data to correliate IC pin numbers in a test vector
totneerr physical location on IC Tester for effecting a test
cimulation.

(1v) Valiacate Manual Data: This function is activated

° only 1n manual moae of operation. It checks for any overlap
wf input test data over designated output/ppower/ground pins.
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Node A23: Setup Reference Table
Node A231: Select Appropriate Table
Node A2311: Propmt User to Mark IC-Char

Node A2312: Get 1Ic Characteristics

Node A2313: Check Syntax of Selection

Node A2314: Locate Approprlate Table

(e aum e Sun 8
T
'

Node A232: Fill In Reference TAble

@

P\ Node A2321: Get Pin-Designation

Node A2322: Get Pin-Class

Node A2323: Store Data in Selected Table
[! Node A233: Setup Input Pins' Table

Node A2331: Locate Class "1I" Pin

Node A2332: Setup Arrav of Input Pins

[ , (@ Node A234: Setup Clock Pins Table

t A Node A2341: Locate Class "K" Pin

i Node A2342: Setup Array of Clkpins

E!J Node A235: Setup Pwr/Gnd Table

Eii Node A2351: Locate Class "P/G" Pin

Egj Node A2352: Setup Array of "P/G" Pins

F’ Node A236: Setup Output Pins Table

g Node A2361: Locate Class "O" Pin

E Node A2362: Setup Array of Output Pins

L. Node A24: Validate Manual Data

. Node A241: Check Overlap with Output Pins
Node A242: Check Overlap with Pwr/Gnd Pins
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Appendix "C"

Node List, Node Diagrams & Node Descriptions

For Detailed Design of "Process Users' Input Function

Process Users' Input

Node List
Node A2: Process Users' Input
Node A2l1: Classify Input
Node A21l: Get Keyboard Input
Node A212: Set Data-Classification Flags
Node A22: Select Operating Option
Node A221: SAelect Mode
Node A2211: Get Mode
Node A2212: Set Flag for Auto Mode
Node A2213: Prompt for Name of Test File
Node A2214: Store Text File Name
Node A222: Verify Mode
Node A2221: Check Availability of Test File
Node A2222: Confirm Mode Validity
Node A223: Setup Options
Node A2231: Prompt User to Select Option
Node A2232: Get Option Response
Node A2233: Check Option Syntax

Node A2234: Set Option Flag
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NODE Al4: Change Data Format

Abstract

This node changes the memory storage
restructured test data from VAX computer
Operating System data format. This node
a system library routine and, therefore,
elaborated any further (Figure B-14).

pattern of

system into RT-11
is implemented by
it is not being
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Node Al32: Change Data Structure

Abstract

This node segregates the nodes into two classes of
input and output nodes. 1t converts the data associated
with input nodes into input test vectors and data
assocliated with output nodes into output reference vectors.

Change Data Structure

This node is decomposed into two functions as shown in
Figure B-13. These functions are:

(i) Segregate Input & Output Nodes: This function
classifies the test nodes into input and output nodes by
consulting arrays of input pins and output pins
respectively.

(11) Convert Node Data into Vectors: This function
converts node data contained in 1input nodes and output
nodes into test vectors and reference vectors
respectively. It considers all input nodes as an array,
whose elements itself are character arrays. This function
transposes this array to convert node data into test
vectors.

o
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NODE Al313: Add Data in Associated Node Buffer

Abstract

This node gauges the amount of data in a given "data
line" and checks the empty space available in its
associated buffer. It generates a buffer overflow siagnal
if incoming data exceeds the available empty space or
otherwise adds the new data to previous data.

Add Data in Associated Node Buffer

This node i1s decomposed into four functions as shown in
Figure B-12. These functions are:

(1) Gauge Data in Buffer: This function checks the
amount of data in a buffer -- it is implemented by a system
library routine { strlen(Sl) ) and will not be elaborated
any further.

(11) Gauge Incoming Data: This function checks the
amount of data in the given “data line". It is implemented
by a system library routine ( strlen() ) and will not be
elaborated any further.

(1ii) Check Overflow: This function, simply adds the
amounts of new data and pre(vious)-data and compares it
with buffer capacity. If the total data exceeds the buffer
capacity, buffer overflow signal is generated.

(iv) Add New Data to Pre-Data: This function, if
buffer overflow signal is not generated, adds new data to
the buffer by a system library routine ( strcat (Sl,

S,) ).
2
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NODE Al31l: Store Node Data

Abstract

This node, on receiving a data line, adds the test data
in the assoclated node buffer. 1In case of buffer overflow,
it generates an error signal by which a function is
activated to empty the buffer before adding any more data
to the buffer.

Store Node Data

This node is decomposed into three major functions as
showin in Figure B-11. These functions are:

(1) Segregate Data and Node Name: This function
partitions a given data line into data-part and name-part
by sensing the presence of ":" (colon-mark). An example of
typical data-line is shown in Appendix-"F" (Page F-11).

(1i) Locate Test Node in Monpin-Array: This function
scans the array of monitored pins and locates the pin, for
which test data has been received in a given "data-line".

(111) Add Data in Associated Buffer: This function
gauges the incoming data and empty space in the associated
buffer. Buffer overflow signal is generated if incoming
data exceeds the capacity of buffer otherwise data is added
to the specific buffer.
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Node A22: Select Operating Option

Abstract

This node, receives option data from keyboard in response
to different options made available to user in various
menues, verifies their correctness and sets option flags to
this effect.

Select Operating Option

This node 1s decomposed into three mejor functions as
shown in Figure C-3. These functions are:

(1) Select Mode: This function, in response to system
prompt receives I1IC nomenclature and preferred mode of opera-
tion data from keyboard. 1In addition, this function asks the
user to input name of test file for "Auto” mode of operation.

(ii) Verify Mode: This function checks the IC nomen-
clature and searches the test data files' directory with test
file name. It generates an error for non-availability of
test file, informs the users to this effect and asks for
another selection.

{11i) Setup Options: This function sets various option
flags to be true/false for particular selection after user
has opted for one of the operating choices offered to him in
system coperating menus.

All user options and corresponding flags are listed
below:

UOPM MANUAL mode. ( abbreviated as MAN )

A UOPMI1O MAN with single step execution and terminal
output only.

B UOPMI11 MAN with single step execution and terminal and
file output.

C UPOM20 MAN with multi-step execution and Terminal
output only.

D UPOM21 MAN with multi-step execution and terminal &
file output

UOPA AUTO mode

A UQPAILOQ AUTO with "stop execution at first test
failure"” and terminal output only.

B UOPAll AUTO with "stop execution at first test
failure" and terminal & file output.

C UOPA21 AUTO with "stop execution after X-instruction"
and terminal outpmt only.

D UOPA22 AUTO with "stop frecution after X-instructions"”
and terminal and file output.

E UOPA31 ARUTO with "run whole test program printing all
test failures" on terminal.

F UPOA32 AUTO with "run whole test program printing all

test faillures" on terminal and storage file.
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Node A221: Select Mode

Abstract

This node in response to system prompt receives from
keyboard the preferred mode of operation, For "Auto" mcde
of operation, it asks the user to input name of respective
test-data file.

Select Mode

This node is decomposed into four functions as shown in
Figure C-4. These functions are:

(i) Get Mode: This function receives a character "A"
or "M" from keyboard for Auto or Manual mode of selection as
preferred mode of operation.

(ii) Set Flag for Auto: This function sets respective
flags to be true for "Auto" mode of operation or "Manual"
mode of operation.

{111) Prompt for Name of Test File: This function is
active only 1if "Auto" mode is selected. It prompts the user
to input name of file which contains the test data to

simulate ICUT and reference data to verify correctness of
results.

(iv) Store Test-File Name: This function stores name
of test-file in a specific buffer for future reference. 1In
"C" language, this is readily implemented by system library
function ( scanf (S) ).
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Node A222: Verify Mode

-
"\ NV

Abstract

This node, sets flag for "valid mode" if test data file
1s avalilable for Auto mode of selection. The mode is always
valid for "Manual" mode of operation.

PR, W

Verify Mode

This node is decomposed into two functions as shown in
Figure C-5. These functions are:

N ..fLLL__- O

(1) Check Availability of Test File: This function
scans the file directory of a disk to check availability of
test data file, whose name has been input. This function is
readily implemented in "C" language by system function ( oper
{ ««. ) )}, which returns a zero value for unsuccessful access
to a given file.

T

(11) Confirm Mode Validity: This function sets valid-
mode flag to be true in “"Manual" mode and also in "Auto"
mode if system function ( oper(...) ) returns a non-zero
value after successfully accessing the given file. '
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Node A223: Setup Options ]

Abstract ;

This node prompts user to select one of the offered
sub-node of operations from a given menu. This node checks
the syntax of the particular selection and sets option flag
to that effect.

e i

Setup uption

[ g

Thisn ode is decomposed into four functions as shown in
Figure C-6. These functions are:

(i) Prompt User to Select Option: This function,
offers one of the broad categories "Auto or Manual"”" option
menu to user for making a selection. The details of all
available option are described in description of Node A223.

(ii) Get Option Response: This function reads
thekeyboard input, offered in response to the select-option
menu.

(iii) Check Option Syntax: This function, checks the
syntax of input, for it to be within expected range of
response. This function repeats itself until valid response
is received from user.

(iv) Set Option Flag: This function, on valid
selection of particular sub-mode of operation, sets the
respective flag to be true.
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NODE A23: Setup Reference Table

Abstract

2,

This NODE selects one of the prestored tables depending
on physical characteristics of an ICUT. These reference 4
tables contain information to set one to one correspondence ]
between IC Pins and IC Tester pins for an IC of particular [
physical characteristics. It then prompts the user to
provide information about input/output and other significant
pins of ICUT. This node also stores this data to correlate
ICpin numbers in a test vector to their physical location on
IC Tester for effecting a test simulation.

| ]

N U

Setup Reference Tables

This node is decomposed into six functions as shown in
Figure C-7. These functions are: i

{1) Select Appropriate Table: This function on
receiving an input from keyboard, in response to a menu which
prompts the user to select one of the five IC characteristics
befitting the ICUT, makes the address of corresponding table
available to the program. Five different tables for ICs with §

t following characteristics have been prestored in the memory: ‘ {
14, 16, 20, 24, 40pin dual-in-line packages. These tables )
correlate the IC pin numbers to IC tester pins when ICUT is
positioned on the IC tester in a manner that pinl of ICUT
coincides with the top-left pin of IC tester.

A (ii) Fill in Reference Table: This functicn prompts

[ ] the user to £ill in complete reference table by inputting pin

~ designation and class of each pin. (e.g., to provide

information like pinl = k-input "I", pin4 = phi2 "C", pinl4 = 1

vcc "P" and pin7 = Gnd "G", etc.)

(i1i) Setup Input Pins Table: This function, scans the
reference table after it has been filled up by the user, and
sets up another array for pins marked as "input" pins.

(iv) Setup Clock Pins Table: This function, scans the
reference taple after it has been filled up by the user, and
sets up another array for pins marked as "output" pins.

(v) Setup Power/Ground Pins Table: This function,
scans the reference table after it has been filled up by the
¢ user, and sets up another array for pins marked as

"power/ground" pins.

(vi) Setup Output Pins Table: This function, scans the
reference table after 1t has been filled up by the user, and
sets up another array for pins marked as "output" pins.
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Node A231: Select Appropriate Table

Abstract

- TV W IEBORIE I

This node, in response to a glven menu receives the
input, validate 1its syntax, and points to the address of
appropriate pre-stored table.

Select Appropriate Table

This node is decomposed into four functions as shown in :
Figure C-8. These functions are: i

{i) Prompt User to Mark IC-Characteristics: This
function offers a menu containing varied compbination of IC
Characteristics (size, shape of IC and number of pins, i.e.,
20 pin dual-in line, 40 pin square, etc.) and user is asked
to make selection which matches the IC to be tested.

{11) Get I1C-Characteristics: This function gets the
character selection made by user 1n response to system menu.

(1ii) Check Syntax of Selection: This function checks
the input for it to be within expected range of response.

(iv) Locate Appropriate Table: This function,
correlates the valid selection with the address of
appropriate table. This correspondence has been set aprior
by the programmer.
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Node A232: Fill-In Reference Table

Abstract

This node prompts user to input pin designations (i.e.,
0l, Vcc, reset, etc.) and pin-class (clock, power, input,
output, etc.) for all pins and stores the data received from
keyboard.

F1l1l-In Reference Table

This node 1is decomposed into three functions as shown in
Figure C-9. These functions are:

(1) Get designations: This function asks the user to
input designated name of a pin of the IC by giving a number
(for example, input name of pin 1 = ?2).

(11) Get Pin-Class: This function asks the user to

input designated class of the pin (P = power, G = Gnd, 1 =
input, O = output, K = clk, X = don't care).

(111) Store Data in Selected Table: This function
stores the pln designation and pin-class in the selected
table. This function is readily implemented in "C" language

by system library function ( strcpy (Sl’ 82) ).
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= MCOU_EZZ TALLIC: */
i initializel */
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Appendix "D"

Program Listing of "Extract Test Data"
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Node A24: Validate Manual Data

Abstract
This node is activated only in manual mode of operation.

It checks for any overlap of input test data over designated
output/power/ground pins.

Validate Manual Data

This node is decomposed into two functions as shown 1in
FigureC-14. These functions are:

(1) Check Overlap with QOutput Pins: This function
carries out bitwise comparison of test vector to check if any
pin designated as output pin is not simulated. It generates
an error on detecting such an overlap and prompts user
tomodify his input data. This function is activated only in
"Manual” mode of operation.

{ii) Check Overlap with Power/Ground Pins: This
function carries out bltwlise comparison of test vector to
chewck if any pin designated as power or ground pin isn ot
simulated. It generates an error on detecting such an
overlap and prompts user to modify his input data. This
function is activated only in "Manual" mode of operation.
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Node A236: Setup Output Pins Table

Abstract

This node scans the IC pin table after it has been filled
in with pin-desig and pin class for all pins. It searches
the whole table to segregate "output - 0" class of pins and
sets up a separate array for quick reference.

Setup QOutput Pin Table

This node is decomposed into two functions as shown in
Figure C-13. The functions are:

(1) Locate Class "0O" Pin: This function scans the
class-field of IC pin table and point out if it matches with
lloll .

(11) Setup an Array of Output Pins: This function
stores the first matched pin (from para i) as zeroth element
of an array and adds the subsequent matching pins. The
arrays are defined aprior in the system by programmer.
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Node A235: Setup Pwr/Gnd Pins Table

Abstract

This node scans the IC pin table, after it has been
filled in with pin-design and pin class for all pins. It
searches the whole table to segregate "Power/Ground-p/G"
class of pins and sets up a separate array for quick
reference.

Setup Power/Ground Pin Table

This node is decomposed into two functions as shown in
Figure C-12. The functions are:

(i) Locate Class "P/G" Pin: This function scans the
class-field of IC pin table and point out if it matches with
"P/G" R

(ii) Setup an Array of Pwr/Gnd Pins: This function
stores the first matched pin {from para 1) as zeroth element
of an array and adds the subsequent matching pins. The
arrays are defined aprior in the system by programmer.
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Node A234: Setup Clock Pins Table

il bt

Abstract

This node scans the IC pin table, after it has been ]
filled in with pin-desig and pin class for all pins. It
searches the whole table to segregate "clock - k" class of
pins and sets up a separate array for quick reference.

Ny

L.

Ad

Setup Clock Pin Table

This node is decomposed into two functions as shown in
Figure C-11. The functions are:

(1) Locate Class "K" Pin: This function scans the
class-field of IC pin table and point out if it matches with
"K" .

(i1) Setup an Array of Clock Pins: This function stores
the first matched pin (from para i) as zeroth element of an
array and adds the subsequent matching pins. The arrays are
defined aprior in the system by programmer.
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Node A233: Setup Input Pins Table

Abstract

This node scans the IC pin table, after it has been
filled in with pin-desig and pin class for all pins. It
searches the whole table to segregate "input - I" class of
pins and sets up a separate array for quick reference.

Setup Input Pin Table

This node is decomposed into two functions as shown in
Figure C-10. These functions are:

(i) Locate Class "I" Pin: This function scans the
class-field of IC pin table and point out if it matches with
IIIII.

(ii) Setup an Array of Input Pins: This function stores
the first matched pin (from paragraph i) as zeroth element of
an array and adds the subsequent matching pins. The arrays
are defined aprior in the system by programmer.
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~ lr/
= I NI TTALIZE */
* t/
1'!'*"‘!’”*'*"*'!I*'*I"ﬁ‘******‘l****"*w'***i*'*l""i*ﬂﬂkl*..*"l'ﬂ'*"'*/
- ’/
- SQN.LDP . SALEEM */
* CONVERTTON DOF ESIM DATA FILES TO A FORMAT SUITABLE */
- S0P NPT TO STANFORD IC TESTER */
= TRITOT Ln L IT R S2L. HLUUARTER */
* =z ST NN R LAST UPDATE: November 4, 19B4 */
T S T - */
- _ .. - e - - e e e m f e e e et e e e e e = = s e e h AR A e v e - — = - — . - */
- T N " T ~ o initializes all variables definmed in the main */
» o . i/
- */
. _ - - P L L e e e e = m e E i e A e e = - = = e - = — - t/
- !‘/
- - */
® o e o - e m e e e e e e . AR T e e - " = = . = = = A = = - - ———— = = = - - */
UL T >/
- - *‘/
- - - o — = - - = ,,______-_____....-—~——————_.-——————-————--—-——-—_—_-_-_._-___._..!/
- . = i " 7‘7: . I/
- . */
* W KXY v x '-w"t-"w--:'-'nu'k****Rt#**ﬁt**ﬂk**!****'x*******‘n***!***i***ﬁ***ﬂ'*/
BLFAMETIR :
l

nt i

TCPIN *antru:

TATA  *inptr, *2lkptr., *outptr;

ttptril->nonpin:
{tptri-doutping
ttpTri-2nping
ttpt-)-2c kpin:
SHUM_AQHR TH=0
final=0:
n_count=0:
Celk_count=0;
out_count=g;
lseconc_time=0;
‘mit_aga-n=0;
fptri-soin_chg=0:
fpir)-rdstg_count=J;
fotr)-.sver-low = J;
fpirl)-,nlcoun = 0
>start i
Patema = U:
{fptr)=->orn_count = &

0ot
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*/
FUNCT I OY~-F I L E -/
*/
*I‘t*1?**'**!*’***'(!**'*'.!*’*l!"ii'l"'*ﬂ!"l*lIIk't.*iiI*i"'!t""l'.ﬂ"'/'
x/
STUDENT MNAME ¢ CQN.LDOR.CALZIEZM */
“HZCIS PYOJCECT: CONVERZ ! CON OF A FORMAT SUITABLE *x/
FOR —WPUT T =R */
THESIS ADVIGOR: COL. H.TARTZIR */
DESISGN CAaTE: JUuLY 4 1244 g ATE Sectember 6.1984 =/
— e v - e == - - e - e - - - e m o  em e T e e e e ke e o = = e = o em = = = - e - - - - — _—_I/
DESCRIPTION: This file contains a number of utility modules useg */
5y 211 other modules. */
—— v s A - - - B e T T I e p——" —_— - - -__ﬂ'/
PCEUDO CODE: A11 rodules are unrejated to e2ach other, Tre pseudo coae of */
2z2cn module Fas LeEesn o anaotnataa n T3 own S2ager., >/
B B R L B N BN A AN ] *Wﬂlti**tx*7(*!*!!Ikx:lX!i\'*!’!**!’w.’I'k#'k***‘(*ﬁ**ﬂt'-*ﬂlkﬁ'*"i/
incluce "def.n"
inciuze "stdio.h”
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A AR AT X AT XRER XS AN R AKX AR AN XA A XA T IN TR A AN R AN A A AN AN A XRANA N ANRANANNNKAINNRNCNRNRNNN XN/

. */
* NOoT BLANEK _ LINE */
* x /
,’.I""lk*‘w*ti*ﬁ*Iw**!****w*'.**I**I****1'*"!"*'**'*'*‘**I*I*’ﬁﬁ'l"****'*i**/
= ‘-/
cx STUDENT NAME : SQH.LDR.SALEE */
‘x THEZIS PR0JECT: COHVERSION OF ECIM DATA FILES 70 A FORMAT SUITABLE */
Tx FOR THNPUT TO STANFORD IC TESTER */
* THECTIZ AJVICOR: COL. H.CARTER */
‘* DESIGN CA4LTE: JUuLY 4 19484 LAST UPDATE: Sectember 6.1984 */
‘* SADT REFIREINCE: */
R et e e e e e e e e et e e e —— e e e m e — e ——— =/
S* DEZCRIPTION: This function checks if a g ven character cstring is blank *x/
‘* or not. */
r K e e o e e e e e~ e e e o = e e e o e o o o ———— —— — —————— * /
4 ‘x 2SIU20 COIDE: */
L T x while ( s0i] '= "0 ) */
o= { */
. o* if { alpnabetic ( 30 1 J?} */ L
}- ‘x { */ e
‘ ox answer = 1; */ e
4 ;x break: */ 4
9 o= e */
k. L 3 */
b r® * /
[ o return{answer ) x/
4 K e e e e e~ o = e e = = e o o e i = ————— o = > — — — ——— */
S S* CALLING ARGUMENTS: */ p
b * 5: cnaracter array, whose status for being 'blank’ or otherwise is to */
s * be determineag. */
Bt e e e o e e m ae  —  e m = m  — = s = = = = e = - - —— o — = —— - */
S* MODULES ZALLZIL: */
* o alphabetic{): */ .
'**Ii**'?'kt*xﬂ**!i**w"******!!******’(**R****!*******ﬂ***********ﬂ*l*********w**/
4
int not_blank_Tlire(s) b
5 < Zhar s{l:
s‘ .) ’4
b
| int =, answer={, true=l; 1
1
-
3 wh-le | s[ 1 !'= "\g° )
b . 1
} if { <rue ) }
T‘ f { algpnabe<ic ¢ 3011 )¢ .‘i
} answer = 1; )
e = g

i
-
p )

return-anzuer .
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r ®
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A RS R ERESEREEESES] *ﬂknt**\!*\\'wt**tltt-rt*t***ﬂ-:*aﬂ*tw-*!tui*twa*lttin-ﬁ:-t'tw-tt/

* '/
= c o°PrPY _ C HAR _ A RRAY -/
* l/
"*:*'R!'Qﬂ*t1****"’**XW’**!’*’W**R***”(*It**t**t*!”*l’*'****!*ﬂ.!‘ﬂli*iv****i'*'i*/
v l'/
O STUDCNT MAME SQN.LOR.SALZEM */
* THESIS PUCOECT: CONVERSION OF ZSIM DATA FILES TO A FORMAT SUITAHLE x/
r* FOR INPUT TO STANFORD IC TESTER */
S* THESIS ADVICOR: COL. H.ZARTER */
* DESIGH TA4aTE: JuLY 4 ,19864 LAST UPDATE: September 6.1%34 */
/* SADT REFIRENCE: */
R e e e e e e E e e e e e e e e e e e e = = . o e = - = ——— . — = 1’,/
A* DECCPIPTION: This function copies on2 character array irZo anothor. >/
e w
‘* PSEUDO0 CODE * /
* for ¢ i=0: From{il '= °"\J°'; ++i ) *
» tolil = from[il: */
T e e e e T s = e T v e = = e A e e e o - = e - = - " - - o = = e = e o = e m Ak e o - e - - o m an e - !/’
* CALLING aRGUMENTS: */
* from : charzcter array from wh ch data is to be copiec. *x/
*x 0o charzcrer array into wh' ch <aza is Lo be copiec */
S H e e e e e e e e e e+ = = = = e e e e . e e = = = = = = . s o . R &R e e - - — - - — = - o o !/
‘* MODULZS ZALLZC: =/
,* none *

"X*r**'ﬁ(v**t‘x*’(?\'xi'***ﬂI’k!****'R*’R!****’k*!l***w*******l'*'****I*i*!‘ltt*‘\"!*t’v't/

copy_char_array {(from, to)

char from({l, toll;

int i1
for { i=@: from(il '= “\g": ++i )
tolil = fromiil;
tolid = "NJ';
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)‘R**l’ﬁ.********"*.'*'*I*l’ﬁ’l**t*'f**ﬂ'*****’(***'**'****"R*w.‘**".'*'*"""‘/
-

/

COUNT WORDS */

*/
*Y****'R*Iti******wﬂ**Y**R**ﬁ'**‘-‘*'***'.‘(‘*!*'****I!**‘(*******"*‘R'*"*'Iﬁ-.‘/
w

/

STUDEINT NAME : SQN.LDR.SALZEM */

THESIS PTOJECT: CONMVERSLON OF ESIM DATA FI TO A FORMAT SUITAEBLE */

FOR INPUT TO STAUFORD 1 ECTER */

“HESIS ADVICZOR: COL. H.CARTEZER */
DESIGN Z4&TE: JULY 4 1984 LAST UPDATE: September 6.1984 */

SADT REFZIRENCE: *x/
——————————————————————————————————————————————————————————————————————————— !/
JECCTIPTION: This Tunc: ion counts tne number of worcs in a given =/

chiracuer string. *x/
___________________________________________________________________________ */
PCELIO0 CTODE: =/

far (= 0 string [i1 '= "NO° © ++4i */

{ */

if ( aiphabetici{sztringlil) *x/

. */

if « looking_for_word ) */

{ */

++word_count; */

look nz_for_word = U: */

) x/

* 4 A X % X A 4 % 4 4

* % %

*

) *x/
2lse *x/
iook ing_for_word = 1: */
¥ */
T H o o m - ot e e e m e e e = = — e . wm = et e e - - - e e W Ae M e e e !/
‘* CALLING GRGUMENTI: */
S* string: character arrav, in wh'ch number of woords is Zo be counied. */
M e e e e e e e e e e e e e e e e . " e A = e o e = = . ——— - = = = = A Ak o o e = - - - = - - - . - —— !/
/* MODU_ES CZALLZ=L: =~/
' none */
B A R RS R EE RS TS tfﬂx*****?:‘!*ﬁﬁ*k*ww*******w’******'**t****Iﬂ******'*ﬂ'*'**!t*/
® int count_woracs {(string)
cnar s3tringll:

o4 % % % % 4 % % % X X A %

int i, leoking_for_word = 1, word_count = 0;
for (i = J; strincg [1] 1= *\Ng* ; ++i )
if © alsnabeticiostringl 1) )

T "ookira_fcr_word )

++v,ord_Tcount:
ioc-.in2_for_word = I3

"onk ne_For_wera = 1:

retyra fword_tount
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v“lﬂ!**‘l****‘K“*‘*‘*“I‘I‘N!‘.*‘l!***i‘**y‘*i'***wl**t*i*'*""'ﬂ'ﬁ*'***"(.""'."'ﬁ/ P
e */ ‘
o EQU AL - STRINGS =/ "
* * / 1
7*xtt*ﬂi‘ﬁ!!iit’*'*“***i**x**Iiﬁ*t!*lﬂ**"*'*Ili’*t'!"‘***".'Il*'*‘liﬁi'*ﬂ!ﬂ'l/ q
S~ '/
* STUDINT NAME : CQON.LDR.SALZEM */ 1
‘* THECIS PUQJECT: CONVERSION OF E£SIM DATA FILES TO A FORMAT CUITALLE =/ ]
o* FOR _HPUT TO STAHNFORD IC TESTER =/
"* THESIS ADVISOR: COL. H.CARTER */
/* DECT L .1984 LAST UPDATE: */
S® SADT 3 ~/
TR e e e o mm o e e e e e m o s e e M e o e = e T M mm e = e e S = e em e = e e A A M e . e v e e . e - = - o - - - ———— —— k/
f* DESC Th- s funct on determines if <two given character strings */
‘xar */
/'! ___________________________________________________________________________ */
‘* DSEUZ0 CUDE: */
o vaile { 32011 == 52091 && 31041 b= *N0° && 32048) = "Ng* */
LN q.q.‘ '/
;x PiFC 51011 == "\O° && 3201 == "\g* ) */
;I * answer = 3 */
;* e’ se *x/
S answer H */
o ~a2turn{answer): .
e i e e e et i e R */ 4
/* CALLING ARGUMENTS: =/ 4
/* sl: character arrayl */
/* s2: character array */
2 T e ey SO L4 B
/* MODULES CZALLELD: */ i
/= none */
/'**!***'\"k**x****" **ww****!*w*t*****’l************ﬂ**!******tx****ﬁ**!t&*‘******/ -
int equal_strinas{ si, s2 )
char sl1[J, s2l3;
int i=7J, answer: i
wn'le { sll[il == s20i) && s10i1 t= *"\0° && 3527il1 != *\Q° » ]
+-93 .
.} if 0 il == MO L& s2041 == Ng°
answer = 1 S*  strings equa’ */
else
answer = J /* not equal */
returniansver}; . N
-
”
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"*IlI'RWI"Iﬂl'Y'l'*w'!I*t**i**it***‘l*'*****w****"k*ﬂ**'A'***'ii*!!t*l!*"*'**-"/
*/

copry S TR I NG */

*/
w--twwﬁtw:t-ttr*i-w**u:!tw****t*tl*******w*****x*wt*t*wtt-****t*twtn!‘tt*!t!/
*/

STUTINT NAME : SQN.LOR.SALEEM */
THEZ IS PUQJECT: CONVERS.ON OF ESIM DATA FILES TO A FORMAT SUITABLE */
FOR _NPUT TO STANFORD IC TESTER */

: COL. H.ZARTEzR */
JuL 4 (1954 LAST UPDATE: September 6.1984 */
. *x/
*/
*/
*/
*/
*/
xfeom = *\n'; ++from. ++to ) */
= : * /

*to = °‘\J'- */
7 M o e e e o = e = = e e e = = = = e e = s am wA = e e G e e e e = T e s S A o e M e e e e e e = e e e - —— R/
LA MENTS : */

er to a character string */
: er tc 3 character string */

K o o e e e e e e = = o e e e = - e e T T = e e e e Ee ew m e e e R em e e m = — e e e e e e wm M e e W . 'k/
s* MODULES */
* None */
EE R R RS EAEEEERERSSS] ***W*y****x******a,:*******l’*******'i*k************r*******‘l’*i/

¥ * * % % % % A * 2 U

st-ina {(from, to)
crar *from, *to:d

for i xfrom !'= "\n': +-from, +-to )
*to = “from;

*to = "\U':

. NUSERER DN, N VPSP, N VLU RIS | TN ..'j

AW A

ST

o 3

-
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- »

i EXTRACT TEST D ATA { ETC */
L3 'A‘/
IR AR R R A EEEES LSS **i’r***i*lK**k‘k**v***‘l***xwl*!*‘!'l*i'***ii'***k**k**t*"*'*l/
b4 ’/
= HAME : SQN.LOR.SALZEM =/
* 105 ZCT:  CONHVERSION OF ESIM DATA FILZIS TCQ A FORMAT SUITABLE */
* FOR TNPUT TO STANFORD IC TESTER */
x LOVIZORk: COL. H.ZARTER x/
. aTE:  JULY 4 (1984 LAST UPDATE: Sertember 6£.1984 */
x SIRENCI: *x/
T e e m am mm m m m m m m m m e T e 8 e e e . o = o . e M W TR R R e e — e Em e e e e e A B e e e e e e v Am . En e = . am - e me "/
x TIPTION: This function deternines if 3 ziven character is alphabetic */
K e e e m e e e e e e e m e e e e et e e e e e R = = = e e = e e e = e o — = = - = o = e e = m m ws e o e e */
JLE: */
*x/
'.‘(/
*/
"* CALLING aRGUMENTS: *x/
o chz~3acter variabls. */
M e e e e . — o ——— — — - - e e e e e o . o m = - —— */
* MODULES CZALLZLC: */
S none */
PR A RS R A EE S ERELEERESESEEESEEEREEEESESES 2 '****‘l*I’**t***'**'**'*I*******!*NI*******/
int alpnabztic {c¢)
char I

iFr {cr='a d&el="z2 111 {ed="A&&c<="2" )1 lc=="_")1lted="0"%&c<="9") )
return (1)
e se
rzzurn (g);
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incluae dert . S o f i tontainirg 2all detinitions -
noicaetsudioL
l- P cm Pl aloas e e - P R S PP Y ALk A ™

1

AR AL EEA LALLM LLLEEELLLLLLLLLLLLELESLLSESSEAEASASALASREEELEEEEERE SRR RS SN

- */
= TABULATE _ CMD _ DATA ~/
x *x /
1‘:"!"‘lv’l*i’V***w’{wi'k**I'kv(ti*!*t*I*t***i‘l'**'wﬁ*n'l‘**iﬁ**t‘lf'!“*’**'*ﬂ*'**'.w*!/
-« */
* STUDINT AME : SAON.LDR.SALZEM */
* THEZIS PHQJECT:  CONVERSION OF ESIM DATA FILEIS TO A FORMAT SUITABLE */
* FOR LHPUT TO STANFORD IC TEZTER =/
* TRE : COL. H.ZARTEZR */
* DEC JuLty 2 .1934 LAST UPDATE: November 3, 1934 */
* CAC : oAl *x/
N e e e e, e, . ——-—— - -——— e et - —————— - - e - - = — - —— - —— e ——— an - - —_————%/
> QEZCNIPTION:  Th ¢ modula. on receiving a command line from SSIM file, */
* a¢ts accorgingly to 3et arrays of monitored_pins. input_pins and clock_ */
* oins [ 2122 aenerites an array of output pins from th2 availab e pin */
* Jata. */
*/
= !/
~ f ! z zormand 1 ne ) */
o . =~/
* i€ 1st letter of cmd_"in={w) */
* set_uvp arrav of mon torad_» ns. */
o it 1zt Jetter of cmd_ inz(V) */
,x set_up arrav of input_>ins. * /
* iv lst ifectter of cmd_ in=2{K) */
el cset_up arrazv of clocli_nins. *x/
;* if let letter of cmd_"in2(1) *x/
o : '/
* set correspondencs between arrays of inpui/ciock pins */
S and eluments oV monitored_nin urray. */
- x gensrate  array or outpui_pins. */
S* > */
. * it 1zt laztter of zmd_ " ina2(R) x/
® ignor =, */
S it lst letter Oof cmd_" in2(Any other a phabet) *x/
i éct vate process ‘nandle remaining commands . */
; x “ */
S e ———— - e - - — — - — — — P p— - —-——— -——— - - i = - - — = - —— _____x/
* CALLING GUMENT */
S pnr ol z=r TAZLZ. which contains pointers to different */
> pin arr: */
* fp~r : nDointar Lo <ype PARAMETER, a table which contairs 2all current */
* or M parameters, */
i ma_line cestlineg read from ESIM file..an array of chazractars. */
> sinoLr T Po) -2y of Test vesctors generztec from node data. */
ou~fi 2. in whicn retormattied datz iz being storaed. */
——————————— _________._—-———-——______.-_._..-____,__..'.r/
=/
in which =~eformatied data is ztored. */
- !/
e o e e e e e e e e e e e e e = e T A e e = - = — = = —— = = = = = - — - . ____*/,’
* MCOU_ES : */
* count_words{ i */
- e_ronpin_3array{); */
- _inpin_arrayv(): >/
~ Yedin_arraye ) */
* [ ~,
b *
- ~

R R AR SR R I R R TER DT M AW SN e N I TN KT R W A W T W R A W w R MW R e kTR W W W R

- s
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int taculate_cmd_dataltptr, fptr, cmd_line, simptr, outfile:
TABLE *tpur
AMETER Lot
Tl I
wr;
ICPIN Tentry:
DA™ Tsimr n, *clk‘n, *outptr;
char ih
int .03
u entry = {(t>tr)-mongin; /* pointer to array of monitored_pins */
outptr= {(totr)-Toutpin;: /* pointer to array of output pins */
simin = (totrl=- inpin: /* pointer to array of input pins */
cluin = {(tovr)-clhpin: /* pointer to array of clock p'ns */
ch = cmd_i nelll:
switenich:
zase ‘'w':
H if ( cmd_linell]l == * * )
if ( fptr)-ssecond_time == g )
N = count_words{(cmd_line):
(fprr i ->NUM_MONPIN = N-1:
crazte_monpin_arravientry., cmd_line, N-1);
(fptri->second_time = 1;:
hY
else
(fptr)->second_time = §;
(fptr)->pin_chg = [
break:;
° case 'V°
i if ( erd_lYine{ld == * *
create_inp n_arrayifpir,simin,emd_"ine);
break;
case ‘K':
if inef{l1] == * ' )
clkpin_arrav{fptr,clkin,cmd_1ine);
! case "I1°:
if { (fptri~>init_again == £ )
{
mard _inpin:fptr,entry,.simin);
mart _zlkpin{fptr.antry.clkn):
aznerate_outpin_arrayi({fpir.entry.outpir);
(fptri->in t_3qain = 1:
broa
~ase th .
Sraot
afq T
f D g _Tinelll == v
Rana_cememditptr (fotr.emd LT fne cimnts ioutfile);
Lresr
D-14
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,* */
;* CR EATE MONPIN A RR AY */
/* * /
A EZEAEE LR NS EE RS ﬁi"I'**'i'!I*I***I‘kwi*t‘i**t*ﬂﬂ**t*:*****iﬁI**ﬁ****'i*'f******/
SN !/
/* STUDINT MAME : SQAN.LDR.SALEZEM */
J*® THESIS PROJECT: CONYERSION OF ESIM DATA FILES TO A FORMAT SUITABLE */
;* FOR "HPUT TO STANFORD IC TESTER */
J* THES COL. H.ZARTER *x/
/* DES I L 4,188 AST UPDATE: November 3, 1984 >/
i* SADT L1221 */
;* */
;o module. on rec-eving a command line with command{w) */
S * > af mon tored p ' ns and stores the number of elements */
o created array in program parameter table. >/
) ® * /
o !/
* . ‘w'_command line *x/
* { */
’x for ( i=J: i!'= number of monp ns: ++i" */
i monp n_arraviil.name = get_next_wordl{stg): */
o */
M o e e e e e e e Sm dm e S o = - — R e = = e = = = e e = WS = o e - e . - —— x/
~* CALLING ARGUMENTS: */
* eniry : pointer 1o arrav of mon-‘tored pins. */
c® o sTg :a test Tine read from ESIM file.... an array of characters with */
S its first letter as ‘w’ */
;* numper: an irteger, numoer of e ements in array of monitored_pins. */
S K e e e e e e e E e e e e e e e e e e e e - —— - — */
'* MODULES CZALLEIL: */
] copy_char__arrayv{): */

FAALEERES S L AL RS ﬁst‘n:rWﬂxt‘x*7!*’!*'}:**n***ﬁ***!******kk*******’(i******'*******’t*l’/

reate_"ong n_array! entry.stg. number)
ICEIN *entry:

1

char stecll;

int numwoser

nt i=0. i, k=J. doublie_blank=1;
thar 1ocall201:
for { (=21 stglil f= N0 -+3 )
i€ { aipnanetiz{ stgljl )}

3

Jlentry+k)=->name):

zy{local lentry+ki-oname);

S/ thar_

aro =4J rumber: +-i )
antro o+ y-"=lass =

apts oo+ Y- zxlass_ref = OREF;
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Dl St e Acv ST A S S A ML AN Ao SN SR i
"'tﬂ*'*"i*!ﬂl"*Nwt*ﬂ***v**‘l"**k*‘i"'*I’*iﬂt***'*t*****u*tﬂ!’**'*"*“lﬂ**‘(**/
- ﬂ/
* CF E AL TE I NP T N ARPRAY */
-« */
AR A EERE RS S &R L &S] *lvn**ﬂt!*w**tl***w*nwik*wl**!**tlu*ﬁw***twi!t**t*w*!*****v**/
* f/
x : CQN.LDR.SALEZEM */
- CONVERS.ON OF ESIM DATA FILZS TC A FCPMAT SUITAELE =/
* FOR TNPUT TG STANFORD IC TESTER */
* ARTER */
~ 1944 LAST UPDATEZ: November 32,1984 */
- I/
L ﬂ/
* is module. on rec eving the Tirst commanc line with =/
A Lp an array of "nputl pins and afterwarcs acas all pin */
ciated data in tna13 array. It al1so stocres the number of =/
newly cr2ated array in proaram pa-ametaer table. */
e _l_lD__= LT I I T T -
* tmper of elaments a ' ready stored in inpin_zrray.{Th's */
= va've init alised to rero at starz rami. */
* f ¢ =z V' _command line - */
* { */
* inp r_arrayiK+il.nane = pin_nam {(from 3tg..input parameter” */
e inp r_zrrayviti+il.cata = pin_zaza {(from 3tg..input parameter . */
= ¥ >/
Ao e - - — e e - e e — - — - e - ——— e = - — -—_— e e — - —— - -——— -—— - -—— x/
CALLING ARGUMENTS: */
fo-r : pointer to type PARAMETER, a tabie which contains all current *x/
pro¢cramn parameiers. */
5inin: pointer to arrzyv of input pins. */
sta i3 %ext T ine read from ISIM Tile.... an array of characters with */
itz firct Tetier as "V° */
_______ - R e i el kit
= MODULES x/
* Hone */
» */

B AALELEALAELSELLERALALESELLELSELESEELEEELELEESEMEESSEEESERSEESESEREEASEER LSS S I

_arrezyifptr.sim n,s5tg)
*fprs

S

E e ] Vo
LooED H
~tr --in_count:

Costalil o ot= o0 )

in+bl-ltpin_desiglil = stgljl:

Vi-tpir_ces clil o= NP
stnljl == M
J A T B B
swalll g

e - pis_zztolil o= ostel )

re s i _tataf il o= "NDt
Serr=0irm  Tognt g
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% %

* % A A

g R/
* CF £ & TE c L K P IN AR R A Y */
*x t/’ ~
'\‘1'!"1*'txl*ﬂ"*XXKI*****R******l”**’(\'***K**!****’t**'!*tt'ﬂ*****tﬂ***w****'w// e
* / -
STUDTNT IAME x/ ®
*~ THIZIC £r0J% : SIM DATA FILES TO A FORMAT SUITAHBLE =/
~ STANFORD IC TEZTER */
- !/
* & LAST UPDATE: November 3, 1934 */
* T -t : t/
T ot e m em e e = rm e e e e - = = = = = s o e e = = e e e = = m+ e = - - = = ﬁ/
* IPTION: This moduie. on rec-=2ving the command line witnh command{K) */ 4
- uz an array of clock pins and adds all clock_pin names ana ~hier */ ®
* a - hi it 150 5tor=s the number oF el=pentsz in */
- b < * N x /
x x/
« o x
£ 0z VW' _zzommand line =/ i
. - '/
io= O x/
wrilie »© not ecln ) */ 3
" : */ LJ
* cet revt_word;: */
* chip n_arrzviil.name = next_word {(from sig..input parameter’ */
= Tet_resi_word: x/
* ctipir_arrac{il.data = next_word {(from stg..input parameter  */
* RIS I */
; *x/
; */ ]
M o e e e e e e = o me o e e e A e e e am = e e = e e e = e e e e s = e __’.«'/
> . .P‘ It H */ ,4
o LR, a zable which contains 211 current */ g
* */
* oins. >/ .-
- M file.... an array of characters with */ -
" */
DM o e am em am am mm m v = = e e o mw ha e e e e e e e e v e e = em = = e = - - e = e = == — e e e e e - e x/
* ‘x/‘

*/

HAXXIHXHAXIXXXHAXAXTRRIXAK KA XX IRNARK N R T/

FM T W R H R WK KR K TN XX K

sy feotr,clin.stgl
r.oo= T, - :
coE oL Tonr - cl _Tourt:
w1 51 = VA
N M - R 1= N
o "z 2 -0 -
- [ e L T L R~ b

‘ T ToeroLoes cual il j
SERIEE - o or_atal o= oatzlil;:
.
B S R D= Lt
& - - - b LIP3 . .
i PR P
-
-
fro- - 2 tcunt o=
.
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- */ -
* SN I T ATE ou TP I AR P ALY x/ 1
- *[/ ]
'i-"lt*l"*fﬁﬂ‘!ﬁ'k'w*"ﬂlﬁ'{*R“.***'*""*'!****ﬂ'*'*t"**"‘**'**ﬂ’,{*******ﬂ**/ J
x = / 4
. © SOh..DP SALED: */ !
= R CO20NEPCON DF IDIM O TATA FILIS TOOA FORMAT DUITACLE */
= =0 TOTO STANFORD T R */
* */
3 'k/
- */
+ Y .
- */
* */'
*
R / 4
- * /
e M i e e e e e x g 1
/ 1
x T et - - */
* i :"- *‘/
" < | =C: i'= numoer of elemen<ts in monpin array: ++i ) */
*/
if 1 =lementlil.cliass = input or c oc. ) */ 3
. *
* ovtein_zarravijl = monpin_2lesmentlil: */ 4
* -- 13 */ p
* § */
g */ 4
g i e . — e ————— e e e e - - — - e
k4 ‘R/
hod ~ype PARAMETIR., a =apble which conzains 211 current */
= arametars, */ 1
* zr-av of mon tored p-ons., */
- arrav of output wins. */
* e e e e e e e e e = e e e . o — - _—_.._——-.___.._.*/ P
* *x / _]
* _cThar_arrayi}: */
- ,'(X*‘\'*sr**xr*X*Tf*’l*"***W**R**’Y'ﬂ)t*****W*W‘k*!****’l*******v**/
enaratr_oLbtpin_zrreac{fotr,antry,outpts)
PAFAME "2F “Fourg 1
ICPIN t2anmg i
CATA ‘outoIr ]
LR A
- .
€ "eritrueil - onlass == "0 )
To-o_Thar_ar-ave Centr -tname, foutptr=ti-loin_desial: !
R )
LoDt - .- = i §
-- '
: R <
- - o N v ]
I P 2t sutoin acray Yuntiion tn : J
D t= LT s LT Taunt -y +
<
- n T To -l . JnmnrAet - i _zes izl b
<
SRR moor L Lt - maonraf 1
D=1 b
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x * /
* CHANGE _ STATUS _ HLCMED */
» x /
—*iililfkﬂviti*i!*7(*******'!!*7{***w**i*******k**x*x**!****i**!****‘(l!t****!&*l‘/
*/

DR .SALZEM */
TO A FORMAT SUITAEL */
R { CTER */
H.ZARTER */
: AST UPDATEZ: Octeber 28,1984 */
. . ot implementad......... */
——————————————————————————————————————————————————————————————————————————— *x /
he module on rec ev T-zmd’' restructures the */

node <ata into T . 3taores these vectors in */
Nanges the s us of =2ffecited pins by Til ing in */
Ffers with 'O o ' depending on ' 1 or h' command */
*/
*/
x/
T = J if "1_cmd’ */
o= 1 if ‘h_cmd’ *x/
= il= number of elements in hl_array: ++i) */
*/

for ¢« i=0: j!= tota  number of input pins: =+j ) *x/
' */
if { hl_array_elementlil = inpin_array_elaementl[jl:? */
*x/

ect-ve buffer of inpin_arrzyv_elementl[j] *x/
v x/
ref with array of monitorec pins. */
*/

ﬂ/’

*/

ment[il) >/
‘stat’ */

. */
N */
} */
i previous i of new 2iemenis added */
S -*
CALLING APGUMENTS: */
tpnr @ Dointer Lo L whizh contains pointers 1o different */

- */

TER, a3 table which contains all current */
<] */
an array set up in ca2lling routire to store */
ecxieved in 'sa or 7' command line. >/
giv ng Aumber of words in h cmd_line */
ag “or n or 1 zommand line. */
of test vectors generated Trom node data. *x/
in whicn raformatted gatz ic being stored. */
_________________ ____.._--_____-___.___...._._____________.._X/
*/

not imelaementad{ g */
':!!*7**7‘:\'7{&V%‘Q!rr?f**'(**:V"(***‘K**!Y*******’t*‘r‘k***tﬂ**/

ge
m

(&

O

3
0
O
[N N

1
5]
1)

zdd new =lement to inepin array ¢ hil
fill in respect ve buffer of new_ei

o+ -
>0

procran
zv o 2cinter

*

*
]
3
i
8l

T
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*

* VALIDATE _ CMDLINE

cw

x/
*x/
*x/

AN AN T AR I T XN D AR TR I ERARN KX I A KA RN ER KA KR AN KX AXK NI RAK A AR AKX RN XNKINXKRARN XK XN R RK NN N %/

CSCH.LCR .SALZEM

CONVERSION OF ZSIM DATA FILZS TO A FORMAT CUITAELE
FOR “NPUT TO CTTANFORD IC 7zZT7eR
- COL. HA.ZARTZR
Sept &6 ,198 LAST UPDATE: DOctcoer 25, 1984
~1221

e e e m e — e ———————— e m e ————— e e e m e m e ———————— —_————
* nESCT if the given tent line s either "h’
*  or 3ll other textl nes rec-eved from

* =I0 k3 againgt 2nother Tine format, whign
* 3in actuzly describes different nodes in

* nige

S S e e e ——————— —————
* “CDUZ0

x zhar.string i3 "h ar 17

= “or check‘ng further.

*

*

S "h o inputs:" ):

* . "h inputs:" ):

Cx = 3 )

Cox

Lo

* vaiidity )

A e mmm -

. CALLING ARGUMENTS:

o st3 @ cnaracster array
/'* —————————————— - s = an .. = - = e = e e S am e M= R e mm T = e e e e e e Y MR e e e e e e
‘* MQODULES CZALLZIL:

;o None

EEEEER SRR R R R R IS *’v’tn******u!****t****:«****l*!'ﬂ**1(!k*!*l*tw**‘*w***yﬂ!***
‘nt validatz_zmdlinetstg)
cnar swgll:

*~/
*x/
*/
*/
*/
*x/
=/
————x/
*/
*/
*/
*/
*/
————x/
*/
*/
*x/
*/
*x/
*/
*/
*/
*/
*x/
*/
*/
* /

=/

*/

LA S & V4

hotr = "h npu-s :
iptr = "] npuzs '
if 0 z=glf? == "h' I stgli] == 17 ) ‘
. = strncmef 3tg. hotr, 8§ }: i
vy = 3tirocmpi 3ta. iptr. 3 )% 3
K3 < == 3 11 v == 0
po= =1
)
£ 0 T == = .1
sedaTT T incg it vt Tine 0 5N oUostaln
o
e ET T oy Tia ) ine =TT o B & s B :
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7
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b
1
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*
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S x
;S *x
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MRS |
nmnc
N
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validates the
‘hl_amd_1ine”
an 2rror message

return{ hl_~nmd_status )

CALLING ARGUMENTS:
reointer
pointer
elenents
integer,
integer,

SCRUT

SQH.LDR.SALEEM
CONHVERSION OF ESIM DATA

NPUT TO STANFORD

A FCORMAT SUITABLE

(SR a2

line by checking
has alreacy been desicnated as output

aborts the
number of e ements
number of output pins:
hl_array_ outpin_array_elementlj]

h1_zormmand

to array of output pins.

in calling routine to store

9iv ' ng number of
giv 'ng number of words

CALLELD:

array of output pins
in h"cmd_line

strncmp ()

*/
*/
*/
*/
=/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/’
*/
*/
*/
*/
*x/
*/
*/
*/
*/
*/
*/
*/
*/
>/
*/
*x/
*/
*/
*/
*/
*/

A
N LI | _'_J-L*J

t*w**i*ﬂ**"****"**kw****ﬂ*7(**********!****!*!*ﬁ***xﬁ******!*******w**********/

crut_nlcmct
DATA
int

int

ouTEtr.

outzount,

(hlarray+i)->pin_desig,
INVALID PIN

(outptr+jl)->pin_desig,20)==g0"

{hlarray+ )-Lpin_desig):

&Y )

A S

o

L.

sy T8

A 4

AN
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<%

;

% % A % ¥ N X X % ¥

* %

*

S

;x

M A K E HL CMD ARRAY
A AR R AR LRSS RERERERRLEESEEEREERRRERERRRtRREs R REE R RREEREEEREEREE EE EE BRER T REIEY
STUDZINT NAME : SQAN.LDR.SALEEM
THEZIS PXQOJECT: CONVERSION OF ESIM DATA FILES TO A FORMAT SUITAEBLE
FOR INPUT TO STANFORD IC TESTER
THESIS ADVIZORE: COL. H.JIARTER
DESIGN CATE: Sept 3 ,1944d LAST UPDATE: October 26, 1984
SADT REFIREINCE Al1Z311

DESCPIPTION: This module sets up an arrayv of pins incluced in ‘h°
1 zommard "~ ine... whose status is going to be charged to 'high®
= 4 g

for ( i=0; il!= number of words in hlcnd_line: ++i)

get_next_word;
hlemc_array_elementlil]l] = next_word:

CALLING ARGUMENTS:
hlarrav : pointer to an array set up in calling routine to store
elements recieved in 'h or 7' command line.
textline: a character array...a command line read from ESIM file.
hizourt : irteger., giving number of words in hicmd_line

MODULES CZALLECD:
None

*x/
*/
*/
*/
*/
*/
*/
>/
*/
*/
*/
=/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*x/
*/
*/
*/

*

IR SRR EAEREEESENS] *‘RRl‘\’***ﬂi"7(**'*‘k*********!I**R*‘**ﬂ'k'A‘*****w*'k‘.’(****!*'ﬂ’*****'**/

make_H"lemd_arrzy( hlarray. textline. hlcount)

DATA  *h array:
char textlinell:
‘nt hicount:

)

j. k. 1. b ank2=1;

for ( j=1: textlineljll= "\@': ++j )

if ! alohabeticttextlineljl) )
{(hlarray+k-rpin_desigll1]l = textlineljl:
+=13
blank2 = J¥:

3

L tevtlinz[jl == * * L& blank2 == J )
(hlarray+k)=>p 'n_desiqgill = *\ig°:
PR
o= 0
biinkI o= 1

e,

z‘;::‘-..,-'

: .
A PRI, ST

trin_desig[T1 o= Nt
it= n.¢count; ++§
ir= . morr:t = 19 J
-
‘
K
I
X
i
9
.
L
“
N
v v
~
]
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int hand_remcmd{tptr , fptr.sty.3imptr,outfi’

TABLEZ *totr:
PARAMITER *fptr:

char st3ll:
YECDATA  *simetrs
rILE *cutfile:

‘nt i.j. X L. .M. P.Q.valid, err=0;
M ocam| *entsy s

UDATA *inpwr, *outptr., *hlptr:
outoir= ttptrl->outpin:

hlptr= {tptri->h noce:

o= fpto ) -0 HUM_HCHP IN:

L = fptr)=->ir_count;:

M= "fptr)-2>out_ccunt:

P = zourt_worcs{stg) - 1:

valid = validete_cmclinet stg ):

a
lf { val ' d == )

Aprintf(“is a valid line: XNs\n", stg):

mak=_hlcemd_z2rrayv! hlptr. stg. P );
forl{ i=0: i!
printf{" XE

P o++i)

Qauu

if ( stg(0l == "h*)

2 = 0
else
Q= J;

crut_hlcmd{outptr, hiptr. M, P)
-1

~+h

—~

"n
o

3
s

returni{err):

D-28

e)

ns\n", . (hiptr-i)->pin_desig):

i
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HANDLE REMAINING COMMANDS
WM R AR WKW RNTK R RN A AW R R W N NN W A IR RN R KWW NN W W W W W IR A RN W R WA W R W W R W W K W WK W W WK
STUDENT MAME ¢ <QN.LDR.SALEE!
THES IS PROJECT CONVERSION OF ECIM DATA FILES TO A FORMAT SUITABLE
FOR IHPUT TO STANFQORD IC TESTER
THETIS AOVISQRE: CQOL. H.ZARTER
DESIGN TAHTE Sept. 2 . 1914 LAST UPDATE: Octcber 25, 1984
SADT REFIZIRENCI: AlZC
DESCZIPTION: This moauie on recievingd any other command except{ w,V,K,I
and R ! ignares 211 othars...presently...and processes "h or 1' cmd
only. It cnscks the val dity of ths command and changes the status of
effacted pinc.
PSEUDO COCE:
if { a h_emd or a 1_cnd )
N
change node data "nto vector form:
wrte out test vectors to externa’ file:
mate arrav of pins included in "h or 1° command < ne;
scrutinize hl-commands for it3 va idity:
change status of effected pins:
CALLING 4RGUMEN
tp=r : pointer to type TABLE, which contains pointers to different
pin arrays.
fpir : pointer to type PARAMETER, a table which contains all current
prog¢ram parameters,
st3 : A textl‘ne read from ESIM file..an array of characters.. an
h or 1 command line
simoptr : pointer to array of test vectors generatad from node dazta.
ouzfile: pointer to fi'e, in whicn reformatted data is being stored.
FIL :
ouzfila : =2sternal file in which reformnatted test vectors are stored.
MQOU CTALLEL:
maLe_h1cmn_array(*:
scrut_hlcnd{)

ch_nce 5TUTUS_ hlcnd( H vv... presently not impiemented.

W Y " T, W oW wTw A Radlh Yl bl T e e T Lafcind 1 AT e TR TR TR e T e e e .

FERPTRT R TW T e

‘ttr*t*q***wtw*v‘**wwtrk'wtxw*iﬁ*tw'*******un******u**!l*xtv***t**iutn**twt!li/

*/
*/
*/
>/
*/
*/
>/
*/
*/
*/
>/
*x/
*/
*/
*/
*x/
*/
*/
>/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/

}Qt:***-***w***«i**nn*~1xr*tr*%***xv*w****iw***r***\t*k***********tw*v*t***x**/

~#includz "ztdio.h"

fincluasz

caf.n”
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Q = (inrdtr+ji‘-rmonref;
(sinmptr+i)-stest_inputljl

;

'}

{entry+Q)->datastglil:

else
(simptr+il)-stest_inputljl = (inptr+j)->pin_datalil;

for & j=di jl=Mi =+j )
{
Q = (cutptr+jl-monref:
{simptr+i)->ref_outputljl = (entry+Q)->datastglil:

h

tsimptr+<)=->follow = 1:
tsimptr+-)-crange = P

\

tfptr)-Iorn_ccount = N

if { ifptr)-STina> == 1
{simptr-N=-1})->follow = [

D-26
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S */
* cCONVERT _ NODEZ2 _ VECTOR */
, * */
EE R R R ERS RS R EEERES) *l"ﬂ'****"R*.*i***'**ﬂ*!.'****‘***'i******'****ﬁ**!***ﬂ'*"*'/
/" -/
/® STUDINT NAME : CQN.LDR.SALEEM */
‘% THEZIS PACCECT:  (ONVERSION OF ESIM DATA FILEZS TO A FORMAT SUITADLE */
.= FOR THNPUT TO ZTANFORD IC TESTER *x/
' THECIS ADVICOR:  COL. H.CARTER */
* EClan D4TE: Auquot 28. 1984 */
X DECIGN TWTE: Augqust 28, 13984 LAS™ UPDATZ: October 20,1984 */
x CADT REFIRENCT A1Z222 =/
M o o e m e o o e em e e e e e T T = e e A Bk = e e e e v T M e o - - - v W - - = */
* ¢ module scans the input array and form<ng an array */
* data str ng associated w'th each input ep-n....each data */
= i "7 an array of characters,it transposes the imaginary */ 1
* tonvert node data into test vecIors. */ ;
DM o m m m e v e S = e . m mn e r  —m —E e . me A v A= e o= = o - . = = = = e e dm - T e — s v e S - m A e - - ~ /
* PSEUDU CIDE: */
* M = numter of =2lements in array of input pins */ -4
[t N = size of data string associated with inpin_array_elementl[J] */ !}
. * form an imacinary natrix of size ( M « N ) with its rows as */ 1
= data str:ngs. */ )
o= Tarn=z a trancpose and resulting in a matrix of size { N x M ) */
] where N. is now number of test vectors and M s size of */
;= 2ach test vector. */
S K e e e e e e e e e e e - — —————— 1(/
/* CALLING ARGUHMENTS: */
S* tptr : pointer to type TABLE, which contains pointers to different */ iﬂ
/* pin arrazys. */ ¢
/= fpir : pointer to type PARAMETER, a table which contains a1l current */
/* prog¢ram parameters. */
/* simptr : pointer to array of test vectors generated from node daxa. x/ N
_______________________________________________________________ ...—*/
/* MODULES CZALLEC: */ ]
/* None */ -
/**ﬂ*******,‘t*'*!" **nKﬁ!*!"*?:*****"*!*******'*******!(*******w********'ﬂ*****!'*/ _d
ﬁ zonvert _noc=z=2_vectoritptr.fptr,simptr) Y
TABLZ *tour:

PLURAMZITER *Ermtr
VECDATA *simptr:

‘nt L.l L MU P LG

cceni *antry,

DATA *inptr, *outptr: -
cnar Tteme ﬂ
entr ttptri->nonpin; 1

‘nptr = ttpuri-ynping
= )

outpnr ttptri-routpin: :

b= fptr)->HUM_MCHPIN: 3

L = fptr)-2ir_count: 1

it = fprr)-laouvt_ccunt:

o= strlzn{ lentr:i-.-datastg): %
. For L =gy it=l 4= ) .
; for J=T o jt=ly -+3 ) )
3 iF {1 mpi-+jli- monref != 39 )

—

-
e o O

I\
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o -/
; CHANGE _ DATA _ STRUCTURE */
/* */

KRR A AN AR AN KRS HARRK AT A KRN LA AN K IR A A AL RERAANKN AN KNNAANNNRANXKRARNRNNNNXRRN RN/

/* */
/% STUDZNT MAME : SQN.LDR.SALEEM =/
/* THESIS PROJECT: CONVERS.ON OF ESIM DATA FILES TO A FORMAT SUITABLE */
/* FOR INPUT TO STANFORD IC TESTER */
/* THESIS AJVISOR: COL. H.CARTER */
/* DESI3M CATE: August 18, 1934 LAST UPDATE: October 18, 1984 */
/* SADT REFIRENCE: A132 */
/w ___________________________________________________________________________ !/
/* DESCRIPTION: Th-s module singles out the input pins not included in the */
o * array »f moritored pins and extrapolates the data asscciated with these */
;™ pins t> matc¢ch with othar monitored pins. It then chances the p-n noage */
S* data into est vectors by call'ng ‘'reformat_node_data’' routine. */
/% * /
“* ___________________________________________________________________________ */
S* PSEUD0 CODE: */
;x for ( i=@: i!= number of input pins: +-1) */
/* { */
s * if { inpin_array_elementl[i] not a member of monpin array ) */
/* { */
Sx M = size of associated data string */
;* fi11 ( N to buffer_size) places with (N-.)th place data */
/* 3 */
/* ¥ */
,* change node data into veczor form ( convert_node2_vector) =/
B e e ettt e */
/* CALLING ARGUMENTS: */
/> tptr : pointer to type TAELE, which contains pointers to different >/
;* pin arrays. */
/= fpir : pointer to type PARAMETER, a table which contains all current */
R prac¢ram parameters, */
/* simptr : pointer to array of test veciors generated from node data. */
/* ___________________________________________________________________________ */
/* MODULES ZALLE[L: */
L* convert_noce2_vector{): */

/‘lt!*!‘!f*ki!**ﬂ*’**!w*’!1*1{7(***R!*l'lt*!************w***ﬂ***I*******I*******'**/
thange_data_structurel{iptr . fptr, sinpir)

TAapLE *tptr

PARAMETER =fptr:

VECDATA *simpzr:

int .. .F.LoM M PLC
ICPIH *ertry;

DATA  ®iroir, *outpir:
znar *mzuenull;

crnar  treall201:

entry = (tptri-,monpin;
inptr = (Lptri-2inping
outgptr= {uptr!~Youtpin:
o= o o= CHURI_MOLP T
L = fotr -hin_count:
Moo= fmrr - out_cTount:
o= zerden O lentrrd-cdatasta )
maeeno ]l om
for =3 Y= - )
i€ npt-+ i~ monraef == 29 )
> = striern( tinptr+i-->pin_data )1
for t ==l =l o +-30)
firotr+il-,p n_dataljl = {(inprr+i)=-tpin_datalP-1J:
int.r=-iy--p n_datalill = *\0°:

_svectoritptr fptr,sinptr):

for T odi=gc itl=s Wy -+
strzoy ! {leniry+:-sdatastg, makenull ):

D-24
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-

astglil = *\O°;

5.
-

i= g
while ( cataiirelj1 1= °"\NIJy° )
P

pinstglil = Jdztatineljl;
Ik

-4.J':

1

h

pinstglil = °*\f£':

(fptr)->dstg__count:
striazn{ {entruv+K)->datastg ):
strian{cdptr):

xR
[ |

TR=E=TY L4 (M=) DMAX )
sl-Tover“low = 1

1

.u1'h

o0 ~
ct

strncat!{ (enzry+Hi->datastg, dptr,40):

-+{ fptr)-sdstg_count);

f 0 {fper)--csty_count =- (fptr =->NUM_MONPIN )
(fpir)-~-dsts_court = 9;

strcoy{ dataline. makenu 1)

D-23
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/**ﬂ*!*****II***"**)‘!’**I***‘t*******!*******'******Iﬂ*I'ﬂ**t’t******l"ﬁ"*"ﬁﬂ*ﬁ/

P

/* S TORE - NODE - DA TA

3

>/
*/
*/

,'Y**‘ktt*i**!***!"**'w******‘*******I‘**t***‘kI*t**ﬁ*ﬂI‘t**‘**l‘i******'********ﬂ'*/

/*
/* STUDENT MAME : GQON.LDR.SALZEM
/* THESIS PYOJECT: CONVERSION OF ESIM DATA FILES TO A FORMAT SUITABLE

/* FOR INPUT TO STANFORD IC TESTER

/® THESIS ADVIGOR: COL. H,CARTER

/* DESIGN CATE:  August 2 ,.984 LACT UPDATZ: October 27. 1984
/* SADT REFZIRENCE: 4121

K er e e = o v = o v = = = = - = = e s = St o - = - o= T = = = = - = = = - ———— -
‘* DESCRIPTION: Th- s moduls, on recieving a aata_l-ne from ESIM fi'e

/* seqgregates it into its name and data parts. It then adecs the node data
Sx incto 193 respect ve bufrer if 2noudn space i3 availablz: otherw se an
'* overflcw flag is generated 1o ¢ zar the dou’fers before adding any new
Sx ata

e S T e
/* PSzUDO COIDE:

/S *x K = repitition of data line ‘n monpin group:

;= detr rg = data part of data " ine:

’* if { isize of dstring + aata in Kth buffer) » buffer size

/= set buffer overflow flag.

/x alse

’* {

/* acd data to Kth buffer

/* -~K:

/* if { K == number of mon‘tored pins )

/* set K = g: { restart next group )

/= 3

/Kt e e e e e e e e T - e e e e e et — - —————— -
/* CALLING ARGUMENTS:

/* tptr : pointer to type TABLE, which contains pointers to different

/* pin arrays.

/= fptr : pointer to type PARAMETER, a table which contains all current
/* procgram parameters.

/* data_l7ne : A textline read from ESIM file..an array of characters.

S* first letter be'ng '>°.

Y K m s e e m w wm m o= S - e e Ae M e e e T = e MR e e e e TR R SR e e W MR e e e em S e e T T e e e R M e e e T e e
/* MODULES ZALLZD:

S None

*/
*/
*/
*/
*/
*/
*x/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*x/
*/
*/
>/
*/
*/
*/
*/
*/
*/
=/
>/
*/
*/
*/
=/
*/
*/
*/
*/
*/

A AL EE LS R EEEERESEREEELELELEELEEEESEEEEEEELEEEEEESEESAEELELERELERRRLEEElRSES RN

store_node_data{tptr.fpir.dataline’
TABLE *tptr:

PAFAMETER *fotr:

char data inell:

int =g, j=1, . K. M. N:
char “pirotr, *dptr. "makenull;
char »inztgll272, dstgllogl

1CPIN *entry:

p npt- = 2instal

dpur = dstg:

antry = {tptri->morpin:
mark=nugll = """y

wnils ¢ catalireljl t'= ":° )
,

S0il = cdztal rel ]

t Q
+ o+ 0
et

+
e
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E ,‘w'k’l‘llf!ttut!ﬂ*i*'RR'***‘R*){***Il**!*tt***kk***ii!*!*"t*-‘ll.'ti.‘.'*"tt*!!{ﬂ'/ -
b ' */ J
A o RESTRUCTURE TEST D ATA */ J
T o
1 r't-t-tt***y:**t*v**w:n**t**:t*****w:k**t*t*xtw****lwt**!**twa*ﬁ*.t*r****tt*ktt; by
»‘ o */ '
5 ‘® STUDENT NMAME ¢ SQN.LDR.SALZEM */
cx THESIS PYQJECT: CONVERSION OF ESIM DATA FILES TO A FORMAT SUITABLE */
w FOR INPUT TO STANFORD IC TESTER */
/® THETIS ADVISOR: COL. H.CARTER */
- ‘* DESIGH CATE:  August 2, 984 LAST UPDATEZ: Octiober 27. 1984 *x/
. /* SADT REFZIRENCE: ALZ */ ]
"W s m e v v am e R Am e e e e e AR W e e e M e e e e TR Em L MR e e e E N M AR e s Ee e e R e S T e e e e e e = e e T e e e  me = */ o
l ‘* DESCRIPTIQON: This moduie stores node data into its respective buffer thru */ q
" * a sub_routine, changes 'ts format into test vectors anc stores them in *x/
* a giver externa. fiie. * /
b T M im m m m a m m m m m m = Tm E  s a e e Y T W e e v e e MR e e e R e T e TR A e e e e S e e T T R M e e e e e = e e e */
- * ESEUD0 CZODE: */ o
- il if { textline s a ‘crnd_line’) */ 4
- = store_node_dataf ) */ K
- o= if ( data overflow == [ ) *x/ b
P cx { *x/
;' i chance_data_structure(); */ q
A zppend2_file(); * /
;x cstore_node_datal): */
L /= ) */
B e e e R i e i R */
‘* CALLING ARGUMENTS: */
O tptr : pointer to type TABLE, which contains pointers to different */
T * pin arrays. */ -
¢ x €per : pointer to type PARAMETER, a table which contains all current */ [
b oo prog¢ram parametlers. */ R
o* data_l<ne : A textline read from SSIM file..an array of characters. */ §
;o first letter be-ng °">°. */ 4
;> simptr:pointer to arrav of test vectors generated from node data. */ )
/* ounfile: pointer to fi e in which test vectors are to be stored. */
St e e e e e e et e e e e m e e e e e e e e e m e e e e - e - ————— */ -
/* MODULES CZALLEL: */ N
P r* store_node_data(): * /
‘ .) ! ;* change_data_structural); >/ .."
} S append2_Tf le(): * / E
~ ,’!ﬂx'ﬂ*'\’"*w**f*i*!iﬂtR**ﬁﬂ?(*X*tt!*ll*‘*****I*'I****‘*******W**k****‘**********/ A

+include"def.h"
=include"stdio.h"

-estruc-ure_testcataitptr. fptr, data_line, simptr, ouxtfile’
TADLZ *eetr

PAFRAMETER *fpzr:

char data_linel]:

VECDATA *simgptr:

FILE *oLtfile:

ed B A

r. fptr, data_line :
ow == . || (fpur)-sfinul == 1)

WL e

z_s3truczure: tptr., fotr, sinmptr?;
ile( fptr, totr, simptr. outiile):

;e
iy

Al

'Fptr c=doverfiow

swore_nodz_data( tptr. fptr, data_line):

PErarer)._J

n TN
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STUDINT HAME 0 CQON.LDR.SALEEM

“HEZIS PUCJELT:  CONVERSION OF ESIM DATA FILZS TO A FORMAT SUITABLE
FOR IHNPUT TO STANFORD IC TESTER
HESIS ADVISOR: COL. H.ZARTER
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A Functional Test Specification

i Interchange Format J

Introduction

1 The enclosed format provides for the specification of a

ik

;‘ prccedure for functionally testing digital microchips. ®
You may specify a sequence of input vectors, binary

values for your chip's input pins, and also a sequence of

output vectors, binary values expected of your chip's out- ﬂ

{ put pins. }
3 4
b This interchange format ultimately drives testing 1
N 2

,“ [ ) equipment so that your chip receives your specified input ®

; vectors and has 1its outputs checked against your specified

b

E output vectors. Any time your chip's ovuputs do not match

F your specified output vectors, the test procedure notifies i
3 you of the clock cycle and the pin with the unexpected out-

§ put value.

- Note: This interchange format is to be read and ’,
written primarily by machines and not people.

Therefore, feel free to write your own test
language and programs to translate your favorite

language into this particular format. (The .
introduction of macros in this format was :
motivated not by human convenience, but for the !

potential of saving disk space).

Getting Started

The interchange format consists of two parts, a v

PN P PR ST WO U Y
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"declarations” section and a "body" section.

The declaration section gives names to your chip's
pins so that you can specify subsequently, in the "body"
section, your test vectors in terms of these names for
pins, as opposed to specifying something horrible such
as geometric coordinates for your pins each time you
want to reference each pin.

It 1s also in the declaration section where you
specify which pins are to receive power (VDD) and ground
(GND} .

Finally, the declaration section provides a rudimen-
tary, parameterless "macro" definition capability. That
is, you may define abbreviations in the declaration section
which will be understood within the "body" section. This
capability provides for shorter interchange files.

Comments may be placed anwhere, and have the format:

/* arbitrary text */
In addition, blanks (spaces, tabs, carriage-returns,

line-feeds, form-feeds) may appear anywhere.

The Declaration Section

The first thing to appear in your interchange format
file 1s the "declaration" section. There are five parts
in this section, and they may appear in any order.
Each part begins with a keyword followed by a colon.
Four of the five parts serve to assign numbers to pins.

The remaining part provides for macro definitions.
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Providing Names (Numbers) For Your Pads/Pins

Imagine your chip as a box, which has of course four
sides, TOP, BOTTOM, LEFT, and RIGHT. You assign numbers

to pins separately for each of the four sides:

TOP: # , %, .. , %
BOTTOM: 8, &, e . ¥
RIGHT: 8 , & , .o , # ;
LEFT: .08, ... , %

[Nomenclature: We will use the sharp sign (#) to
designate any string of digits.]

The order of the numbers following each of the four
edge-keywords is important. We assume that you assign
numbers along the TOP and BOTTOM edges left-to-right.

We assume also that you assign numbers along the LEFT and
RIGHT edges bottom-to-top. In other words, we expect
always that the order corresponds to increasing=-X or
increasing~Y coordinates.

We reserve the numbers 0 and 1, which designate that
the corresponding pin is to be tied to GND or VDD forever!

We wish to stress that this interchange format is meant
to be generic. We intend it to be sufficiently non-specific
so as to apply either to pads on a chip or to pins on a
package, etc. For a particular application, you will need
in addition to this document another document which dictates
exactly how many elements are expected along the TOP,

BOTTOM, LEFT, and RIGHT.
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For example, if we are testing a packaged chip, TOP,
BOTTOM, LEFT, and RIGHT correspond to the four sides of
the package itself. (A 40-pin DIP will expect 20 entries
in each of TOP and BOTTOM, and zero entries in each of
LEFT and RIGHT).

For another example, i1f we are testing via direct wafer
probe, we will generally insist that your project employs
some well-defined "standard pad frame" (for which we will
have constructed a "standard probe card"). In this case
once again, the lengths of each of TOP, BOTTOM, LEFT, and
RIGHT are fixed, and so your positional association of
signal numbers along each edge continues to be well-

defined.

Macros

The fifth part of the declarations sections provides
for macro definitions:

MACRO: name { arbitrary text ]}
MACRO: name { arbitrary ‘*ext 1}
MACRO: name { arbitrary text 1}

Each macro definition 1is preceded by the keyword MACRO
followed by a colon. Then comes the macro name (the
abbreviation which you will use later in the "body"). The
expanded meaning of the abbreviation appears following the
name, enclosed in curly brackets ({}).

We restrict macro names to consist only or letters and
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digits and underscores (_). We will make distinction
between upper and lower case letters. We insist also that
macro names be unique 1in their first 64 characters, (e.g.,
you're safe if all your macro names contain no more than
64 chiaracters).

Finally, the order of macro definition is unrestricted.
In fact, MACROs may be "nested", that is, a macro may call
another macro from with its definition (the "{arbitrary

testl" part).

The Body: Your Test Vectors

The body starts off with the keyword
BEGIN_TEST:
and continues with a sequence of any of four directives, and
finally terminates with the keyword
END_TEST
The four kinds of directives are:
"Drive a pin to a specified value"
"Verify that a pin presently has a specified
value"
"Complete specifications received thus far
before proceeding"
"Call a macro"
Let's discuss the first two, most popular, directives
first. You actually specify not an input vector at a time,
but rather one element of an input vector at a time. You

actually say "drive this single pin to this single value".
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You specify an entire vector by specifying many "drive pin"
directives.

The "drive pin" directive appears as follows:

t = # ; that is, pin = value ;

The semicolon is part of the specification. The first
number designates the pin and the second number specifies
the value, 0 or 1. (Please remember that this pin number is
unrelated to any numbering of pins that might be associated
with a chip package, rather, this pin number is associated
to your chip via "The Declaration Section"}.

The "verify pin" directive has a similar format, where
the "=" is replaced by "?":

# 2 % ; that is, pin ? value;

Again, the semicolon is part of the specification.

Framing

The third kind of directive provides for the grouping
of pin directives into an entire vector. By "vector"” we
have meant and continue to mean "one set of values to
apear on your chip's pins concurrently". For example, if
your chip has 47 pins, one "test vector" designates 47
values. This interpetation of the term "test vector"
implies a one-dimensional vector, NOT to be confused with a
sequence of vectors that comprise an entire test. For us,
an entire test running over many clock cycles is in fact a
"sequence of vectors".

Because we have provided only for the specification of
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one pin at a time, there is as yet no concept of a test
vector, or clock cycle. You use the third directive,
literally
NEXT ;

to designate the end of one vector and the beginning of
another.

This directive provides the "frames" around pin
specifications to groupg them into vectors. Please
note that between two NEXTs, all the pin/value specifica-
tions may appear in any order; this order must be irrele-

vant to the actual testing procedure.

What About Clocks?

This interchange format provides absolutely no dis-
tinction between clocks and other signals. A clock is
merely a signal on some pin.

You introduce the distinction that clocks imply,
namely that of separating time into discrete quanta, by
using this "NEXT;" directive. That is, we expect that you
will include in each test vector a specification for your
clocks, both to turn the clock on and another to turn the
clock off.

An entire clock cycle in a two-phase system will take
four test vectors, (NEXTs):

one to turn phl ON
one to turn phl OFF

one to turn ph2 ON

P T e T T T T S T T T T T T

-
e, .

. ®
Lo ah




WY

o o

LI S A S SR S SO iRt i A WA S TR N R TR R T . ‘ Pl LA

one to turn ph2 OFF

That's A Lot of Test Vectors!

Four vectors per clock cycle seems steep alright, but
each test vector may be very short in specification.

Because this format demands that you name pins explicitly
in each test vector, as opposed to using a "positional” pin
association, you may in fact omit the specification of some
pins in many of the test vectors.

You need specify only those pins whose values you want
to change. Pins which are meant to continue with their
values from the previous test vector need not be respecified.

As some cultures say, the "drive pin" directive acts as
a "sticky" switch.

Please 1emember that NEXT does not imply clocking of any
sort, and in fact, the literal sequence

NEXT; NEXT;
is entirely equivalent to the shorter
NEXT;
For NEXTs to act like clocks, you must include between NEXTs
at least one "drive pin" directive upon one of your clock

signals.

Macro Calls

You may invoke a macro simply by writing the macro's
name:

macro-name

o e

v
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This is entirely equivalent to writing instead the macro's
body, the text enclosed between curly brackets ((}) in the

macro's definition.

Initial Conditions

Upon starting up your test, you may assume that all your

pins have been driven to 0.

Example

Imagine the world's second most simple chip, a single-
bit of a counter.

It has inputs named RESET_IN and CARRY_IN, and outputs
named RESET OUT, CARRY_OUT, and VALUE.

Let's define the expected behavior in terms of synchronous
logic:

RESET_OUT

RESET IN (pretty trivial eh?)

CARRY_OUT VALUE & CARRY_IN

VALUE =next not( CARRY IN ) & VALUE
CARRY_in & not{( VALUE )

All this says 1s that
RESET_OUT follows RESET IN all the time, and that
CARRY_OUT is the logical AND of the present VALUE
held by this chip and CARRY_IN, and that
this chip's VALUE, to be set upon the next clock cycle,
remains unchanged if CARRY_IN is OFF, or flips if
CARRY_IN is ON.

Now let's imagine the chip with its pads:
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phl

RESET_IN

__________ b e e ———
1 1
1 I
-1 I
1 I- CARRY OUT
-1 1 -
1 I- RESET_OUT
I I
1 I- VALUE
__________ o ————————
ph2 VDD

Here 1s a sample test specification, loaded with comments:

TOP:

BOTTOM:

LEFT:
RIGHT:

/* The

except of course 0 (GND) and 1 (VDD).

0, 11 ; /* GND and CARRY IN */
32, 1 ; /* ph2 and VDD */
10, 31 ; /* RESET_IN and Phl */

21, 22, 20 ; /* VALUE, RESET_OUT, CARRY_OUT*/
pin numbers chosen are entirely arbitrary,

We've chosen

the clocks to be in the 30s, output in the 20s, and

inputs in the teens. */

MACRO:

MACRO:

MACRO:

MACRO:

MACRO:

MACRO:

PHL_ON [ 31 = 1 }

PHi OFF © 31

1]
(@]
[

PH2 ON 32 = 1)
PH2 OFF { 32 = 0 ]}
RESET ( 10 =1 3}
UNRESET ({ 10 = 0 } /*(This is affecting
RESET_IN*/
CARRY_IN ( 11 =1}

UN_CARRY_IN { 11 = 0 }

/* This has been a randomly chosen set of macros.*/
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BEGIN_TEST:
UNRESET; UN_CARRY_IN: PH1 OFF; PHZ2_OFF: NEXT:
/* This first specification turns off a lot of
signals. The final NEXT; marks end-of-test-
vector*/

/* Diddle the clocks */

-

PH1 ON ; NEXT

PHl1 OFF; NEXT

-

PH2 ON ; NEXT

~s

PH2_OFF; NEXT ;

/* Alright, let's get serious ... */

10 = 1; PH1_ON; NEXT; /* Turn on RESET IN*/

22 2 1; PH1_OFF; NEXT; /* Check RESET_OUT */

/*Notice how we check RESET OUT during a test vector
strictly after that test-vector which set RESET_IN.
The elements within a test-vector have no reliable
"order of execution". Thus, i1f we were to read
RESET_OUT (22) during the same test-vector that
set RESET_IN (10), we would not know what to
expect.
It is important to remember that NEXT has nothing
to do with clock cycles. The fact that we must
read strictly after writing 1s a property of this
testing scheme; 1t does not imply that your chip
in fact imposes a delay between RESET_IN and
RESET_OUT. */

/* Keep the clocks moving ... */
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PH2 ON; NEXT;

PH2_OFF; NEXT;

. W WY

WO W TR W, WYL

/* Let's try setting CARRY IN and see what that does
y _

to VALUE */

11 = 1; PH1 ON: NEXT;
21 2 0; PH1 OFF; NEXT;
PH2_ON; NEXT;

PH2_OFF; NEXT;

cycle,

/*Hope VALUE

changed.

(21) has not

We have not

finished a complete

to change */

21 2 1;

11 = 0; PH1_ON;

NEXT;

clock-cycle*/

/* We now have completed a clock

and hence expect VALUE

/*We just checked VALUE, and simultaneously

turned off CARRY_IN (11). */

/* We don't know which pin is affected first;

CARRY_IN or PH1/

However,

we can assume the

CARRY-IN and PH]1 have their specitfied values

in place now, just after the NEXT. */

END_TEST

End of Example
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ESIM(CADI1) CAD Toolbox User's Manual ESIM(CAD1)

Name

esim - event driven switch level simulator

Synopsis
esim [filel (file2...]]

Description

Esim is an event-driven switch level simulator for NMOS
translator circuits. Esim accepts commands from the user,
executing each command before reading the next. Commands come
in two flavors: those which manipulate the electrical net-
work, and those to direct the simulation. Commands have
the following simple syntax:

¢ argl arg2 ... argn <new line>

where 'c'

is a single letter specifying the command to be
performed and the argl are arguments to that command. The
arguments are separated by spaces (or tabs) and the command
is terminated by a <new line>,.

To run esim type,
esim filel file2 ...

Esim will read and execute commands, first from filel, then

file2, etc. If one of the file names is preceded by a '-',
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then that file becomes the new output file (the default
output 1s stdout). For example,

esim f.sim -f.out g.sim
This would cause esim to read commands from f.sim, sending
output to the default output. When f.sim was exhausted,
f.out would become the new output file, and the commands in
g.sim executed.

After all the files have been processed, and if the "g"
command has not terminated the simulation run, esim will
accept further commands from the user, prompting for each
one like so:

sim>
The user can type individual commands or direct esim to
another file using the "@" command:
sim> @ patchfile.sim
This command would cause esim to read commands from
"patchfile.sim”, returning to interactive input when the
file was exhausted.

It 1s common to have an inlitial network file prepared
by a node extractor with perhaps a patch file or two
prepared by hand. After reading these files into the
simulator, the user would then interactively direct esim.
This could be accomplished as follows:

esim file.sim patch.l patch.2
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After reading the files, esim would prompt for the first
command. Or we could have typed:

%2 esim file.sim

sim> @ patch.l

sim> @ patch.?2

Network Manipulation Commands

The electrical network to be simulated is made up of
enhancement and depletion mode transistors interconnected

by nodes. Components can be added to the network with the

following commands.

e gate source drain

e gate source drain length width key xpos ypos area
Adds enhancement mode transistor to network with
the specified gate, source, and drain nodes. The
longer form includes size and location information
as provided by the node extractor -- when making
patches the short form is usually used.

d gate source drain

d gate source drain length width key xpos ypos area
Like "e" except for depletion mode devices.

C nodel node2 cap
Increase the capictance between nodel and node2 by
cap. Esim ignores this unless either nodel or

node2 is GND.
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node namel name2 name3
Allows the user to specify synonyms for a given
node. Used by the node extractor to relate
user-provided node names to the node's internal

name (usually just a number).

comment ...
Lines beginning with vertical bar are treated as
comments and ignored -- useful for deleting pieces
of network in node extractor output files.

1 node

Input record -- output by node extractor and not
used by esim.

Currently, there is no way to remove components from
the network once they have been added. You must go back to
the input files and modify them (using the comment
character) to exclude those components you wished removed.
"N" records need not be included for new nodes the user

wishes to patch into the network.

Simulator Commands

The user can specify which nodes are to have their

values displayed after each simulation step:

-~
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w nodel -node2 node3 ...
watch nodel and node3, stop watching node2. At the
end of a simulation step, each watched node will be
displayed like so:
nodel=0 node3=X ...

To remove a node from the watched list, preface its

R Y WU

name with a '-' in a "w" command.

W label nodel node2 ... noden

AN A

Watch bit vector. The values of nodes nodel, ...,

noden be will displayed as a bit vector: §

label=010100 20
where the first 0 is the value of nodel, the first
1 the value of node2, etc. The number displayed to

right is the value of the bit vector interpreted as

a binary number; this is omitted if the vector

v

contains an X value. There is no way to unwatch a

—

bit vector.
Before each simulation step the user can force nodes to be

either high (1) or low (0) inputs (an input's value cannot

d 7-."7*{..

be changed by the simulator!):

| h nodel node2 ...
Force each node on the argument list to be a high
input. Overrides previous input commands if

necessary.
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1 nodel node2 ...
Like "h" except forces nodes to be a low input. j
x nodel node2 ... 4
Removes nodes from whatever input list they happen -

to be on. The next simulation step will determine

their correct value in the circuit. This is the
default state of most nodes. Note that this does
not force nodes to have an "X" value ~-- it simply
removes them from the input lists.
The current value of a node can be determined in
several ways:
D) v

View. Prints the values of all watched nodes and
nodes on the high and low input lists.

? nodel node2 ...

Prints a synopsis of the named nodes including

their current values and the state of all

transistors that affect the value of these nodes.

'i
"1

This is the most common way of wondering through
the network in search of what went wrong ...

! nodel node2 ...

N

For each node in the argument list, prints a list
of transistors controlled by that node.

"?" and "!" allow the user to go both backwards and

‘.' P

o
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forwards through the network in search of that piece
causing all the problems.

The simulator is invoked with the following commands:

s
Simulation step. Propogates new values for the
inputs through the network, returns when the
network has settled. If things don't settle,
command will never terminate -- try the "w" and "D"
commands to narrow down the problem.

c
Cycle once through the clock, as defined by the K
command.

I

Initialize. Circuits with state are often hard to
initialize because the initial value of each node
is X. To cure node whose value is charged-X and
changes it to charged-0, then runs a simulation
step. If one iterates the I command a couple
times, this often leads to a stable initialized
condition (indicated when an I command takes 0
events, i.e., the circuit is stable).

Try it -- 1f circuit does not become stable in 3 or

4 tries, this command is probably of no use.

i @
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Miscellaneous Commands

D

Toggle debug switch. Useful for debugging
simulator and/or circuit. If debug switch is on,
then during simulation step each time a watched
node is encounted in some event, that fact is
indicated to the user along with some event info.
If a node keeps appearing in this printout, chances
are that its value is oscillating. Vice versa, if
your circuit never settles (i.e., it oscillates),

you can use the "D" and "w" commands to f£ind the

node(s) that are causing the problem.

> filename

Write current state of each node into specified
file. Useful for make a break point in your
simulation run. Only stores values so isn't really
useful to "dump" a run for later use -- see "K"

command.

< filename

Read from specified file, reinitializing the value
of each node as directed. Note that network must
already exist and be identical to the network used
to create the dump file with the ">" command.

These state saving commands are really provided so
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N TR

that complicated initializing sequences need only

be simulated once.

r
,_'-“v!{"

Invokes network processor that finds all subnets

corresponding to simple logic gates and converts
them into form that allows faster simulation.
Often it does the right thing, leading to a 25% to
50% reduction in the time for a single step. [We
know of one case where the transformation was not
transparent, so caveat simulee...]
X ...
‘D call estenslon command -- provides for user

extensions to simulator.

q
exit to system.
Local Extensions
V node vector i,
. . : |
- Define a vector of inputs for the node. The first B
{ N
3 element 1s 1initlally set as the input for node. ;
' ‘
- Set the next element of the vector as the input j
¥ .‘
after a cycle. 3
R n )
A
t Run the simulator through n cycles. 1If n is not }
present make the run as long as the longest ﬁ
3
p
i F-9
1
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vector. All watch nodes are reported back as 1

vectors.

Clear all previously defined input vectors. X
K nodel vectorl node2 vector?2 ... nodeN vectorN

Define the clock. Each cycle, nodes 1 through N

must run thrciigh their respective vectors.

Author

Chris Terman
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PROCESS DEFINITION

PROCESS NAME: Add Data in Assoclated Node Buffer
PROCESS ID NUMBER: Al1313

PROCESS PICTURE:

Node-Address Adad Data Buffer Overflow
in Assoc-
iated Node

Node-Data Buffer Node-Test Data

PROCESS DESCRIPTION: This process gauges the incoming data
and its associated node buffer to confirm availability of
space. This process generates "buffer overflow" if incoming
data exceeds the available space. Otherwise data is added to

data already held in the buffer.

INPUT DATA FLOW: Node-Address

Node-Data

OUTPUT DATA FLOW: Buffer Overflow

Node-Test Data

REFERENCE DIAGRAM: Al31

ADDITIONAL COMMENTS: None

N N . R R .
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PROCESS DEFINITION

PROTESS NAME: Add New~-Data to Pre-Data
PROCESS ID NUMBER: Al3134

PROCESS PICTURE:

| Buffer Overflow

l
l

LI e "l a0}

Node Address Add
New-Data Node Test-Data
to
Node Data Pre-Data

PROCESS DESCRIPTION: This process, if total data (new-data
and pre-data) does not exceed the buffer capacity, adds

new~data to the Pre-data in memory buffer.

INPUT DATA FLOW: Node Address

Node Data

QUTPUT DATA FLOW: Node Test Data

REFERENCE DIAGRAM: Al313

ADDITIONAL COMMERTS: This process is readily implemented in
"C" language by a system library routine

S.) ), which cancetenates two given buffers.

( strcat (Sl, 5
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PROCESS DEFINITION

PROCESS NAME: Analyze Results
PROCESS 1D NUMBER: A4l
PROCESS PICTURE:

| Users' Option

Resultant Output

Analyze
Test Results

Results
Reference Data

PROCESS DESCRIPTION: This process transforms the resultant
output from IC tester pins domain to ICUT pins' domain and
compares the output with reference data for any
non-conformity. It generates an additional message on

successful/unsuccessful completion of test.

INPUT DATA FLOW: Resultant Output

Reference Data

QUTPUT DATA FLOW: Test Results
REFERENCE DIAGRAM: Ad

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Appenc?2 - File
PROCESS 1D NUMBER: A133

PROCESS PICTURE:

Outoput Reference Vector

t

Append 2-

Input Test Vector Restructured

File Test Data

File Name [

PROCESS DESCRIPTION: This process empties the buffers to
an extornal file "filename", and 1s implemented by a system

litrary routine, (fprintf)

INPUT DATA FLOW: Qutput Reference Vector
Input Test Vector

File Name

SJUTPUT DATA FLOW: Restructured Test Data
REFERENCE DIAGRAM: Al3

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Check Overlap with Power/Ground Pins
PROCESS ID NUMBER: A252

PROCESS PICTURE:

Users' Data Class. Flag
Option 1 K Data
UOPM
Reference Check
Tables Overlap With Valid Input Data
Power /Ground
Pins
Input Data

PROCESS DESCRIPTION: This process carries out biltwise
comparison of input data (initialization and test data
in Manual Mode of operation) to confirm that no pin
designated as "Pcwer/Ground" pin 1is simulated by the

input cata.

INPUT DATA FLOW: Reference Tables

Input Data

CTeUT DATA PLOW: valid Input Data

FLUERENTE DIAGRAM: A25
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PROCESS DEFINITION

PROCESS NAME: Check Overlap with Output Pins
PROCESS 1D NUMBER: A251
PROCESS PICTURE:
users' data classification flag
option 1 1 'IC data'
'uopm'
Reference Check
Tables Overlap With Valid Input Data
Output Pins |
Input Data | |

PROCESS DESCRIPTION:

This process carries out bitwise

comparison of init data vector 1n Manual mode of

operation to confirm that no designated "output" pin is

being simulated by the init data vector.

INPUT DATA FLOW: Reference Tables

Input Data (init/test data)

*init = 1nitialization

OUTPUT DATA FLOW: Valid Input Data

REFERENCE DIAGRAM:

ADDITIONAL COMMENTS:

A25

This process 1s activated only during

"Manual" mode of operation.

R _JY
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PROCESS DEFINITION

PROCESS NAME: Check Overflow
PROCESS 1D NUMBER: Al3133

PROCESS PICTURE:

Pre-Data Check
Overflow Buffer Overflow

I New-Data

PROCESS DESCRIPTION: This process, generates an error signal
"buffer overflow” if the total amount of data, pre-data and

new-data exceeds the buffer capacity.

INPUT DATA FLOW: Pre-Data
! e New-Data
CUTPUT DATA FLOW: Buffer-Overflow
l REFERENCE DIAGRAM: Al1313
ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

. ..

PROCESS NAME: Check Option Syntax
PROCESS 1D NUMBER: A2233

PROCESS PICTURE:

Option Set

|

] Check |
Option Char I Option valid Option

Syntax

PROCESS DESCRIPTION: This process, verifies that option-
input-character is within "A to D" for manual mode and
within range of "A to F" for Auto mode of operation. 1In case

()

of non-validity, it asks the user to input a valid response.

a i ®

INPUT DATA FLOW: Option Char

1!_4'

OUTPUT DATA FLOW: valid Option

4

4

REFERENCE DIAGRAM: A223 ]
4

L

AUDITIONAL COMMENTS: None e
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PROCESS DEFINITION

PROCESS NAME: Check Input Range
PROCESS ID NUMBER: A222

PROCESS PICTURE:
Data Classification Flags

Check |
Input | Input Text
l Range ‘

KB Input

PROCESS DESCRIPTION: This process checks that input
received in response to a particular system response lies
within the expected range. The rangs is made known to the

user 1in user-friendly system menues.

INPUT DATA FLOW: KB Input

OUTPUT DATA FLOW: Input Text

REFERENCE DIAGRAM: A22

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Check 1f GT
PROCESS ID NUMBER: All23

PROCESS PICTURE:

Check
Test-Char if Data-Line p

GT ?

.
PROCESS DESCRIPTION: This process, on receiving a test-char 4

(first character of a given text-line) checks if it is ">"

{(greater than sign). If it is found to be true then text-

3
liine is declared to be a data-line. »

g INPUT DATA FLOW: Test-Char
(] OUTPUT DATA FLOW: Data-Line o
b ]
f -
E REFERENCE DIAGRAM: Al12 ;
L o]
¥ ADDITIONAL COMMENTS:  None q
[ g
1

3

1
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| i
' :

e v
n

3

b

4

p

p

b

3

"
L e

b P SRR T Uy 1 LIPS




g —— - — e aateauan et e Jage Sttt ek R A ) A 3 AR SR AT AT A A A 0 A S A e dvan A S dn e 0

PROCESS DEFINITION

PROCESS NAME: Check if Element of Outpin-Array

PROCESS 1D NUMBER: Al12312

PROCESS PICTURE:

i

|
hl Array Check 1if
Element of Valid Cmd-Line
Outpin
Classified Pin Array ]
List

1
o
PROCESS DESCRIPTION: This function compares each element R

of hl array successively with all elements of outpin array.
It sets a flag for cmd-line being valid if no element is found |
) o

to be common between two arrays.

]
1
INPUT DATA FLOW: hl Array -]
o
Classified Pin List )
4
4 OUTPUT DATA FLOW: Valid Cmd-Line ]
b A
F B
- REFERENCE DIAGRAM: Al231 B
r ]
- 1
[ ADDITIONAL COMMENTS: None i
| 1
-
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PROCESS DEFINITION

PROCESS NAME: Check 1f Alphabetic
PROCESS ID NUMBER: All22

PROCESS PICTURE:

Check
Test-Char if Alpha- Cmd-Line
betic

PROCESS DESCRIPTION: This process, on receiving a test-char

checks if it is alphabetic {(a-z or A-Z) by a system library

routine ( isalpha() ). If test-char is found to be alpha-
‘D betic, text line is declared to be a cmd-line ( command
-line }.

INPUT DATA FLOW: Test-Char

OUTPUT DATA FLOW: Cmd-Line

REFERENCE DIAGRAM: All2

ADDITIONAL COMMENTS: None

11
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PROCESS DEFINITION

PROCESS NAME: Check for Specific Command
PROCESS ID NUMBER: Al2l

PROCESS PICTURE:

Check Tab Cmd-Line
Cmd-Line For

Specific

Commangd RC Cmd-Line

PROCESS DESCRIPTION: This process, interprets the first
character of a cmd-line and categorizes it to be tab
cmd-line, if it is w, V, k, or I. Otherwise, for first
character to be h. 1, or N cmd-line is categorized to be

RC Cmd-Line.
INPUT DATA FLOW: Cmd-Line

OUTPUT DATA FLOW: Tab Cmd-Line

RC Cmd=Line
REFERENCE DIAGRAM: Al21, Al2

ADDITIONAL COMMENTS: The details of ESIM commands are

described in Appendix "F".
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s PROCESS DEFINITION
i o
. PROCESS NAME: Check Availability of Test File
PROCESS 1D NUMBER: A2221
rﬁ PROCESS PICTURE:
-
o
h
‘A "AUtO"
L L
.- | | |
[E Test File Name Check
Availability Found
of Test
‘ File

File Director ‘

™

PROCESS DESCRIPTION: This process in Auto mode operation

scans file directory to check availability of test file

v

whose name has been inputted by the user. Flag "found" is

@ e
set to be true 1if file is available.
INPUT DATA FLOW: Test File Name
o3
4 OUTPUT DATA FLOW: Found
E
E REFERENCE DIAGRAM: A222
@
- ADDITIONAL COMMENTS: This process is readily implemented
; in "C" language by system library function (open (...)),
r
' which accesses a given file in lead, write or append mode.
]
p
[
L
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PROCESS NAME:
PROCESS ID NUMBER:

PROCESS PICTURE:

Valid Cmd Line

PROCESS DEFINITION

Classified Pin

Change Effected Pins' Status
Al232
Change
Effected Pin Desig Data
Pins' Status

List

PROCESS DESCRIPTION:

pin to "high/low".

This process changes the status of a

For a valid Cmd.line. The effected

pins must belong to either class of input pins or class of

unmarked pins.

INPUT DATA FLOW:

Valid Cmd.Line

Classified Pin Lists

OUTPUT DATA FLOW:

REFERENCE DIAGRAM:

ADDITIONAL COMMENTS:

Pin Desig Data

A 123

None
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PROCESS DEFINITION

PROCESS NAME: Change Data Structure
PROCESS 1D NUMBER: Al32

PROCESS PICTURE:

Buffer Overflow

Node Test Data Change Output Reference
| Data Vector
Structure
Pin Desig Data Input Test Vector

PROCESS DESCRIPTION: This process converts the node test
data for all input pins to input test vector and for all
output pins to output reference vector. This process is
activated by buffer overflow to empty the buffers for new

cata.

INPUT DATA FLOW: Node Test Data

Pin Desig Data

OUTPUT DATA FLOW: Output Reference Vector

Input Test Vector

REFERENCE DIAGRAM: Al3

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Change Data Format
PROCESS ID NUMBLR: Al4

PROCESS PICTURE:

Change
Restructured Data Test Data File
Test Data Format

PROCESS DESCRIPTION: This process changes the memory
storage pattern of restructured test data from VAX-

system format into LSI~-11 micro computer data-format,
and transfers this file onto an 8" floppy disk. This

implemented through system library routines.

INPUT DATA FLOW: Restructured Test Data

OUTPUT DATA FLOW: Test Data File

REFERENCE DIAGRAM: Al, Al4

ADDITIONAL COMMENTS: None

is

- ‘ - ‘.' ‘-

A 1N

[ 2N

R T N A T T T S . W T .. S P S U N U Uy P R S i "SI Y. PTURE SO UPL. |



L Agmams o an g o

S ae S e aan e aen e o

-~y

Ty
-y

=y

()

A e ae saee e S M Jma Jnsss Jes Alma aans g
» Padiiv e

PROCESS DEFINITION

PROCESS NAME: Apply Simulations
PROCESS ID NUMBER: R3

PROCESS PICTURE:

Users' Option

Apply
Input Data Resultant Output
Simulations

PROCESS DESCRIPTION: This process translates input data
from IC pin numbers to their respective physical locations
on IC tester. It converts the simulation data into "SIEVE"
format which is particularly required to operate Stanford IC
tester. This process also applies physical voltages to
effect simulation of IC Under Test (ICUT) and sample the

pins of ICUT to get “"resultant output".

INPUT DATA FLOW: Input data - input data consists of
Manual test data entered through keyboard in "Manual" mode
of operation or test data received from test data file in

"Auto" mode of operation.

OUTPUT DATA FLOW: Resultant output.
REFCRENCE DIAGRAM: AO

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Check Syntax of Selection
PROCESS ID NUMBER: A2313

PROCESS PICTURE:

| Selection Set

I

Check
Selection Char Syntax of valid Selection

Selection

PRCCESS DESCRIPTION: This process confirms that selection

char, input by user, actually has within range of offered

selections.

INPUT DATA FLOW: Selection Char

OUTPUT DATA FLOW: Valid Selection

REFERENCE DIAGRAM: A231

KADDITIONAL COMMENTS: This process repeats 1tself to get

valid 1nput from user.
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PROCESS DEFINITION ]
. L
PROCESS NAME: Classify Input :
PROCESS ID NUMBER: A22
PROCESS PICTURE: p
§
KB Input 6 Data Classification
Classify Flags .
4
Input y
System Prompt KB Text |
PROCESS DESCRIPTION: This process classifies all keyboard ?
input into three broad categories of option data, IC data
and test data. It also sets six data classification flags
in accordance with expected response to a particular system é
prompt. N
y
INPUT DATA FLOW: KB Input ]
System Prompt (generated by executive
software program)
OUTPUT DATA FLOW: S1x Data Classification Flags
KB test
! REFERENCE DIAGRAM: A2
r .
! »

ADDITIONAL COMMENTS: Details of data classification

flags 1s included in description of node A22 & A221l.
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PROCESS DEFINITION

PROCESS NAME: Classify Text-Line
PROCESS ID NUMBER: All2

PROCESS PICTURE:

Classify Cmd-Line

Text-Line

Text=-Line
Data-Line

PROCESS DESCRIPTION: This process categorizes each text-
line lead from ESIm file to be either a Cmd-line (first
character being an alphabet) or a data-line (first

character being a '>'). It ignores the blank lines.

INPUT DATA FLOW: Text-Line

OUTPUT DATA FLOW: Cmd-Line

Data-Line

REFERENCE DIAGRAM: All

ADDITIONAL COMMENTS: A brief explanation of commands and

data format of ESIM file is attached as Appendix "F".
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PROCESS DEFINITION

PROCESS NAME: Compare for Results
PROCESS ID NUMBER: A412
PROCESS PICTURE: ]

Users' !
Option {

Compare
For Test Results
Reference Data ‘ Results

Pin Domain Result l

PROCESS DESCRIPTION: This process carries out bitwise
comparison between pin domain results (output of ICUT)
and reference data to single out any non-conformity.

()X

It generates a "GO/NOGO" message for successful/

—a ad A

unsuccessful completion of a test.

INPUT DATA FLOW: Pin Domain Result

[ Reference Data 4

OUTPUT DATA FLOW: Test Results

REFERENCE DIAGRAM: A4l

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Confirm Mode Vvalidity
PROCESS 1D NUMBER: A2222

PROCESS PICTURE:

»
"Manual"
Confirm d
Found Mode valid Mode ]
Validity

2
”
PROCESS DESCRIPTION: This process confirms the validity )

of mode if found is true in Auto-mode or if "Manual" mode
has been preferred. B
®
i INPUT DATA FLOW: Found B
OUTPUT DATA FLOW: Valid Mode 1
¢ »
N ik
. _
{ DIAGRAM REFERENCE: A222 ‘
: ]
h ~
} ADDITIONAL COMMENTS: None N
- °
r :
E :
* 1
i 1
; 2
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PROCESS DEFINITION

PROCESS NAME: Convert Back into ICpin Domain
PROCESS ID NUMBER: A411l

PROCESS PICTURE:

I

User's Option

Resultant Output Convert
Back Into Pin Domain
ICpin Result
Reference Tables Domain

PROCESS DESCRIPTION: This process converts the sampled
output of ICUT into ICpin domain by referring reference
tables which establish correspondence between tester pins

and ICUT pins.

INPUT DATA FLOW: Resultant Output

Reference Tables

OUTPUT DATA FLOW: Pin Domain Result

REFERENCE DIAGRAM: a41

ADDITIONAL COMMENTS: None

(9]
I
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PROCESS NAME:
PROCESS ID NUMBER:

PROCESS PICTURE:

Tester Domain

PROCESS DEFINITION

Convert Test Data into SIEVE Format

Test Data

PROCESS DESCRIPTION:

test data in "SIEVE"

A314
Convert
Test Data Simulation
into SIEVE Data
Format

This process changes the format of

format. SIEVE data format is

specifically required to simulate Stanford IC Tester.

INPUT DATA FLOW:

OUTPUT DATA FLOW:

REFERENCE DIAGRAM:

ADDITIONAL COMMENTS:

Tester Domain Test Data

Simulation Data

A3l

An explanation of "SIEVE" data

format 1is attached as Appendix "E".
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' PROCESS DEFINITION

PROCESS NAME: Correlate Tester Pins & File Data

T 7

PROCESS ID NUMBER: A313

h PROCESS PICTURE: é
k -
\ |
| Users' Option 5
P.
.
ﬂ Test Data !
Correlate ]
{ Tester Pins Tester Domain
q & Test Data
Reference Tables File Data
» !

i o PROCESS DESCRIPTION: This process establishes ‘
}

! correspondence between test data received from test data

file in "Auto" mode of operation and physical location of

ICUT pins on IC tester. é

INPUT DATA FLOW: Test Data
4
Reference Tables )
g

OUTPUT DATA FLOW: Tester Domain Test Data

9
REFERENCE DIAGRAM: A3l :
®

ADDITIONAL COMMENTS: None
»
L
G-26 A

POy U

e




- o - o e = . L A A
Ll g A e A B S A A O S e e S e L A RCER A S S e e T e - - T

PROCESS DEFINITION

PROCESS NAME: Correlate Tester Pins & Manual Data
PROCESS 1D NUMBER: A312

PROCESS PICTURE: 7

| User's Option

Manual Data Correlate
Tester Pins ____Tester Domain
& Test Data
Reference Manual Data
Tables
‘n, PROCESS DESCRIPTION: This process establishes correspon-

dence between the test data received from keyboard in

"Manual" mode of operation and physical location of ICUT

i pins on IC tester.
Ny

INPUT DATA FLOW: Manual Data

Reference Tables

..

OUTPUT DATA FLOW: Tester Domaln Test Data

REFERENCE DIAGRAM: A3l
[}

ADDITIONAL COMMENTS: None

"
]
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PROCESS DEFINITION J

PROCESS NAME: Create Array of Clock Pins ]

PROCESS ID NUMBER: Al222 3

PROCESS PICTURE:

Tab Cmd-Line Create Clkpin-Array
Array of
Clock Pins

PROCESS DESCRIPTION: This process on interpreting
first character of incoming command line "cmd-line"
to be 'K', reads the remaining line to set up an array

of clock pins and data associated with each pin.

INPUT DATA FLOW: Tab Cmd-line.

OUTPUT DATA FLOW: Clkpin-array (array containing
names of clocking pins) Q
]
REFERENCE DIAGRAM: Al22 ;
1
ADDITIONAL COMMENTS: A typical example of ESIM file
showing various "cmd-lines" 1s included in Appendix j
"F" (Page F-6). "
|
]
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PROCESS DEFINITION

PROCESS NAME: Create Array of Effected Pins

PROCESS ID NUMBER: Al2311

PROCESS PICTURE:

| Create
RC Cmd-Line Array of
Effected

Pins

hl Array

PROCESS DESCRIPTION: This function on receiving a RC

Cmd-Line checks the first character to be

"11" or "l" . on

conformation it generates an array of pin-names included in

the remaining RC Cmd-Line.

INPUT DATA FLOW: RC Cmd-Line

OUTPUT DATA FLOW: hl Array

REFERENCE DIAGRAM: Al231

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Create Array of Input Pins
PROCESS ID NUMBER: Al1223

PROCESS PICTURE:

Create
Tab Cmd-Line Array of Inpin-array
Input Pins

PROCESS DESCRIPTION: This process, on interpreting
first character of incoming command line to be "V", sets
up an array of 1nput pins and adds the name and data

included in the command line to the 1npin array.

INPUT DATA FLOW: Tab Cmd-line

OUTPUT DATA FLOW: Inpin-array (array containing names

of input pins)

REFERENCE DIAGRAM: Al22

ADDITIONAL COMMENTS: A typical example of ESIM file
showing various "cmd-lines" is included in Appendix

"F" (Page F-6).
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PROCESS DEFINITION

~

PRrOCE

'S NAME: Create Array of Mon:itored Ping
PROCEES 1D NUMBLK: Al1221

PROCZESS PICTURE:

Create Array
of Monitored
Pins

Tab Cmc-Line Monpin-Array

PROCESS DESCRIPTION: This process on interpreting first

character of 1ncoming cmd-line to be "W" reads the pin

names 1n the remaining command-lire and sets up an array
contein.ing names of the monitored pins.

INPUT DATA FLOW: Tab Cmd-line

OUTPUT DATA ©LUW: Monnin-arvray  {(array containing names
of rnonitored 7ino)

WWPDRDNTL UIA AN AllL

ADDITIONAL COMMLIITO: A tviical exampl s of ESIM file

showing various "Uma-lines" 1s 1ncluded 1n Appendix

et (Pace F=6).
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PROCESS OUTPIN ARRAY

PROCESS NAME: Create Outpln Array
PROCESS ID NUMBER: Al2243

PROCESS PICTURE:

"I" Cmd-Line

- l
Create
iarked-Monpin Array Outpin Qutpin-Array
Array |
PROCESS DESCRIPTION: Thls process scans the monpin-array

with marked input/clock pins. It segregates the unmarked pins

as output pins and generates "outpin-array" of output pins.

INPUT DATA FLOW: Marked-Monpin-Array

OUTPUT DATA FLOW: Outpin-Array

REFERENCE DIAGRAM: Al224

ADDITIONAL COMMENTS: None




PROCESS DEFINITION

PROCESS NAME: Get Pin-Designations
PROCESS 1D NUMBER: A2321

PROCESS PICTURE:

Get Pin-
IC Data Designation Pin-Desig

PROCESS DESCRIPTION: This process asks the user to designate
all pin numbers successively in a selected pin-table (e.g.,
enter name of pinl = etc.) Valid response to this

process are pin-name or an X (don't care) response.

INPUT DATA FLOW: IC Data

OUTPUT DATA FLOW: Pin-Desig
REFERENCE DIAGRAM: A232
ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Get Pin-Class

PROCESS ID NUMBER: AZ2322

PROCESS PICTUREL:

Get

I1C Data Pin-Class

Pin-Class

PROCESS DESCRIPTION: This process, asks the user to input

class of each pin successively 1n a selected pin-table (e.g.,

enter class for pinl = etc.). Valid response to this
prompt are X - don't care, 1 - input, O - output, K - clock,
P - power, or G- ground.

INPUT DATA FLOW: IC Data

OUTPUT DATA FLOW: Pin-Class

REFERENCE DIAGRAM: A232

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Get Option Response
PROCESS ID NUMBER: A2232

PROCESS PICTURE:

Get
Test Option Option Option Char
Response

PROCESS DESCRIPTIONI: This process, receives one of the
selections (A to F for Auto mocde and A to D for Manual
mode as narrated in description of Node A22) from the

keyboard.
'n INPUT DATA FLOW: Test Option
OQUTPUT DATA FLOW: Option Char

REFERENCE DIAGRAM: A223

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Get Mode
PROCESS IDWUMBER: A2211

PROCESS PICTURE:

Get
Option Data Mode Mode Char

PROCESS DESCRIPTION: This process receives a character "aA or

M" for Auto or Manual mode selection respectively. This
character is input by user then keybocard in response to

system prompt.

INPUT DATA FLOW: Option Data

OUTPUT DATA FLOW: Mode Char

REFERENCE DIAGRAM: A221

ADDITIONAL COMMENTS: This process is readily implemented

in "C" language by system library function (get char()).
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PROCESS DEFINITION

PROCESS NAME: Get Keyboard Input
PROCESS ID NUMBER: A2l

PROCESS PICTURE:

KB Input

Get
Keyboard Input Keyboard
Input

PROCESS DESCRIPTION: This process gets
character string input then keyboard by

command or data input 1n response to pro

any character or
the user as a

gram prompts.

This process 1is implemented by system library functions.

{fget, fgets, & fscan)

INPUT DATA FLOW: Keyboard Input
OQUTPUT DATA FLOW: KB Input
REFERENCE DIAGRAM: A2, AZ21

ADDITIONAL COMMENTS: None
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PROCESS NAME: Get IC Characteristics
PROCESS ID NUMBER: A2313

PROCESS DEFINITION j

1

1

PROCESS PICTURE: o]

"I Char"
l
Get 1IC
IC Data Characteristics Selection Char

PROCESS DESCRIPTION: This process, gets the selection
character from keyboard which is keyed in by the user in

.} response to program menu.
INPUT DATA FLOwW: IC Data

OUTPUT DATA FLOW: Selection Char

REFERENCE DIAGRAM: A231

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Generate Storage Buffer
PROCESS ID NUMBER: A422

PROCESS PICTURE:

Users' Option

Generate
Test Reports Storage Buffer Address
Buffer

PROCESS DESCRIPTION: This process depending on users'
option to store test reports in an external file, sets
up a storage buffer and adds all test reports till

completion of test.

INPUT DATA FLOW: Test Reports

OUTPUT DATA FLOW: Buffer Address

REFERENCE DIAGRAM: A42

ADDITIONAL COMMENTS: None

(9]
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PROCESS DEFINITION

PROCESS NAME: Generate Array of Output Pins
PROCESS 1D NUMBER: Al1224

PROCESS PICTURE:

Cmd-Line

IlI"
Monpin Array
Generate
Inpin Array Array of Outpin-Array

Output Pins
Clkpin Array

PROCESS DESCRIPTION: This process, on receiving a

control command, establishes a cross-reference between
elements of inpin/clkpin arrays and monpin-array. It then,
generates another array from elements of monitored pins,
not marked as 1input/clock pins. The new array is named

"outpin-array".

INPUT DATA FLOW: Monpin-Array
Inpin-Array

Clkpin-array

OUTPUT DATA FLOW: Outpin-Array
REFERENCE DIAGRAM: Al22
ALDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Gauge Incoming Data
PROCESS 1D NUMBER: A13132

PROCESS PICTURE:

Gauge
Node-Data Incoming New-Data

Data

PROCESS DESCRIPTION: This process measures the amount of
data 1n bytes in a given data-line [A data-line consists of

two parts, i.e., name (node-name) and data (node-data)].

INPUT DATA FLOW: Node-Data

OUTPUT DATA FLOW: New-Data

REFERENCE DIAGRAM: A1313

ADDITIONAL COMMENTS: This process is readily implemented
in "C" language by a system library routine ( strlen (S) )
which returns an integer giving total amount of data in

bytes in a given buffer.
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PROCESS DEFINITION

:

PROCESS NAME: Gauge Data in Buffer
PROCESS ID NUMBER: Al13131

PROCESS PICTURE:

Gauge
Data In Pre-Data
| Buffer

Node Address

PROCESS DESCRIPTION: This process measures the amount of
data already available in a given node buffer whose address

1s passed-in.
‘P. INPUT DATA FLOW: Node Address

OUTPUT DATA FLOW: Pre-Data

i REFERENCE DIAGRAM: Al1313

ADDITIONAL COMMENTS: This process is readily implemented
in "C" language by a system library routine ( strlen (S) )
E which returns an integer, giving total amount of data in

bytes, held in a memory buffer.
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PROCESS DEFINITION
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PROCESS NAME: Formulate Test Report

£ PROCESS ID NUMBER: A421

PROCESS PICTURE:

l

Users' Option

. e, JO

Test Results Formulate
Test Test Report
Report

Pre-Stored
Messages

PROCESS DESCRIPTION: This process generates test report
from test results and pre-stored messages, depending on

!D successful/unsuccessful completion of test.

INPUT DATA FLOW: Test Results

Pre-Stored Messages

OUTPUT DATA FLOW: Test Results

REFERENCE DIAGRAM: A42

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Fill-in Reference Table

PROCESS 1D NUMBER: A242 ]
PROCESS PICTURE: ;
Data Classification Flag :
1 ‘Pindes' ;
o~
Table Address Fill-in '!
Reference IC Pin Table ;

Table

1C Data |

. JN

PROCESS DESCRIPTION: This process receives information
regarding pin numbers, pin designations and pin class for

an ICUT and finn-0in the selected pre-stored table.

*

INPUT DATA FLOW: Table Address - 'Address of selected R

pre-stored table" .

4

IC Data - Information like .-;'

Pin 14 = Vcc p j

<

Pin 7 = Gnd G 1

4

Pin 4 = K I etc. »

. ]

- 1
' OUTPUT DATA FLOW: IC Pin Table

!

[ )

s REFERENCE DIAGKRAM: A24 2

ADDITIONAL COMMENTS: None
o
} -
b
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PROCESS DEFINITION

PROCESS NAME: Extract Test Data
PROCESS 1D NUMBER: Al

PROCESS PICTURE:

Extract
ESIM File Test
Data

Test Data File

PROCESS DESCRIPTION: This process scans ESIM-file for
pertinent test data. Segregates it from other information
and restructure this test data (available in node form) to

test vectors and stores in a “new file“,

INPUT DATA FLOW: ESIM File (VAX format)

OUTPUT DATA FLOW: Test Data File (LSI-11 format)
REFERENCE DIAGRAM: AQ

ADDITIONAL COMMENTS: The data format of "new file" the

file in which restructures test data is stored, is changed
from VAX-system to LSI-11 microcomputer data format and
this file is transferred onto 8" floppy disk by system

library routines.
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PROCESS DEFINITION

PROCESS NAME: Deduce Results
PROCESS 1D NUMBER: A4

PROCESS PICTURE:

Users' Option

Reference Data Deduce

Test Result

Results
Resultant Input

PROCESS DESCRIPTION: This process translates the
resultant output from IC tester pins domain to IC pin
number domain and compares it with reference data for
any non-conformity. This process generates test results
from successful/unsuccessful completion of a test and
pre-stored messages. This function also directs test

results to terminal/disk file as opted by user.

INPUT DATA FLOW: Reference Data

Resultant Output
OUTPUT DATA FLOW: Test Results

REFERENCE DIAGRAM: AQ

ADDITIONAL COMMENTS: None

(9]
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PROCESS DEFINITION

PROCESS NAML: Get Text-Line
PROCESS ID NUMBER: Alll

PROCESS PICTURE:

|
ESIM-File | Get | Text-Line
Text-Line \

PROCESS DESCRIPTION: This process reads a given ESIM-file

line by line until end of file is reached. This process 1is

&

implemented by a system library routine (fgets).

INPUT DATA FLOW: ESIM File

OUTPUT DATA FLOW: Text-Line

REFERENCE DIAGRAM: All

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Handle Remaining Commands
PROCESS 1D NUMBER: Al23

PROCESS PICTURE:

RC Cmd-Line Handle
Remainling Pin Deslg Data
Classified Pin Commands |

Lists )

PROCESS DESCRIPTION: This process validates the "h or 1"
commands by making a check that designated output/clock
pins are not driven to a "high/low" voltage status. This
process changes the status of a valid pin to high/low as

per received command.

INPUT DATA FLOW: RC Cmd-Line

Classified Pin Lists

OUTPUT DATA FLOW: Pin Desig Data
REFERENCE DIAGRAM: Al2
ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

d® i

PROCESS NAME: Handle Results

PROCESS ID NUMBER: A42

PROCESS PICTURE:

Users' Option

——

Test Results Handle Test Report
Results

PROCESS DESCRIPTION: This process maps a test result into

a test report from pre-stored messages. This process as

opted by user, allows display of test reports as terminal

or storages of test reports in an external file.

a
,.J‘A'.

INPUT DATA FLOW: Test Results

i’y

OUTPUT DATA FLOW: Test Report

2
>
‘ !
F REFERENCE DIAGRAM: A4 .
F ADDITIONAL COMMENTS: None
»
¢ 5
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PROCESS DEFINITION

PROCESS NAME: Initialize ICUT )
PROCESS ID NUMBER: A322

PROCESS PICTURE:

Init. Flag )
!y

Init. Vector Initialize Init ICUT Flag
ICUT ]
. {

IC Tester, mechanism to

apply voltages to tester
pins )

) PROCESS DESCRIPTION: This process simulates ICUT, with 4
users' supplied data or test data from test data file, .T
through a pre-determined number of clock cycles to force

the status of output pins to a steady state value,

¥
INPUT DATA FLOW: Init. Vector ]
OUTPUT DATA FLOW: Init.ICUT flag
o
1
REFERENCE DIAGRAM: A32
|
ADDITIONAL COMMENTS: None
)
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PROCESS DEFINITION

PROCESS NAME: Initialize Tester
PROCESS ID NUMBER: A32]

PROCESS PICTURE:

Initialize Init.Flag
Tester

l IC Tester mechanism to
| apply voltages to IC
' Tester Pins

PROCESS DESCRIPTION: This process physically applies
"Ground/Power" voltages to pertinent pins of IC tester to
[ )

force out all pins of IC tester of any ambiguous logic

state.

INPUT DATA FLOW: None

OUTPUT DATA FLOW: Initialization (init) flag

REFERENCE DIAGRAM: A32

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION -

L |

4 4
¢ PROCESS NAME: Locate Appropriate Table )
b 4
{ PROCESS ID NUMBER: A2314 )
PROCESS PICTURE: j

Selection Set f

vValid Selection Select
Appropriate Table Address
Pre~-Stored Tables Table
} | |
PROCESS DESCRIPTION: This process correlates the valid
- selection with one of the pre-stored tables. this
ﬁ ’} correspondence has been set aprior by the programmer.

INPUT DATA FLOW: Valid Selection

Pre-Stored Tables

OUTPUT DATA rLOW: Takble Address

REFERENCE DIAGRAM: A231

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Locate Class "K" Pin
PROCESS ID NUMBER: A2341

PROCESS PICTURE:

s Locate

g IC Pin Table Class K - Pin
}

}& llKll

Pin

1 PROCESS DESCRIPTION: This process scans the class~field
L

L‘ of IC pin table and points out an element whose class
: matches with "K".

@ e INPUT DATA FLOW: IC Pin Table

- OUTPUT DATA FLOW: K - Pin
.
E‘] REFERENCE DIAGRAM: A234

b

ADDITIONAL COMMENTS: This process is repeated to scan the
whole IC pin table for "K" class (clock} pins.
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PROCESS DEFINITION N

PROCESS NAME: Locate Class "O" Pin 'J
PROCESS ID NUMBER: A2361 )

PROCESS PICTURE:

"

Locate
IC Pin Table Class "O" O-Pin
Pin -

s .
A d oA A

PROCESS DESCRIPTION: this process scans the class-field of
IC pin table and points out ar. element whose class matches

Wlth lloll.

. i
e

INPUT DATA FLOW: IC Pin Table f

®;
OUTPUT DATA FLOW: O-Pin 1
]
REFERENCE DIAGRAM: A236
]
v
ADDITIONAL COMMENTS: This process 1is repeated to scan the S
whole IC pin table for "O" class (output) pins. b
®
1
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PROCESS DEFINITION

PROCESS NAME: Locate Class "P/G" Pin
PROCESS 1D NUMBER: A2351

PROCESS PICTURE:

Locate
IC Pin Table Class "p/G" PG - Pin
|
| |
PROCESS DESCRIPTION: This process scans the class-field

of IC pin table and points out an element whose class

matches with "P/G".

INPUT DATA FLOW: IC Pin Table

OUTPUT DATA FLOW: PG-Pin

REFERENCE DIAGRAM: A23

ADDITIONAL COMMENTS: This process 1s repeated to scan the

whole IC pin table for all power/ground (P/G) class pins.
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PROCESS NAME: Locate Test Node in Monpin Array

PROCESS ID NUMBER:

PROCESS PICTURE:

Node-Name

PROCESS DEFINITION

Al312

YT W T W W TN R R LR LR R e T e e e s e LT

Locate Test

Pin-Desig Data

Nede In
Monpin
| Array

PROCESS DESCRIPTION:

"node name”". If not found,

‘ Node-Address

This process scans the monpin array with

it scans the array of input pins

to find the match and returns the location (element number) of

the matched pin.

INPUT DATA FLOW:

OUTPUT DATA FLOW:

REFERENCE DIAGRAM:

Node-Name

Pin-Desig Data

Monpin Array
Inpin Array

Clkpin Array

Outpin Array

Node~Address

Al31

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Mark Clk-pins
PROCESS 1D NUMBER: Al12242

PROCESS PICTURE:

“I" Cmd-Line

Chg-Monpin-Array Mark
Mark Marked-Monpin-Array

Clkpins
Clkpin-Array

PROCESS DESCRIPTION: This process takes all elements of
clkpin-array (array formed up by sequence of clock pins) one
by one and matches each with all elements of array of
monitored pins (monpin-array) and generates a cross-reference

between elements of both arrays.

INPUT DATA FLOW: Chg-Monpin-Array

Clkpin-Array
OUTPUT DATA FLOW: Marked-Monpin-Array
REFERENCE DIAGRAM: A1224

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Mark Inpins
PROCESS 1D NUMBER: Al2241

PROCESS PICTURE:

' "I" Cmd-Line

Monpin-Array

Mark
Inpins [
Inpin Array ;

Chg-Monpin-Array

PROCESS DESCRIPTION: This process takes all elements of
inpin-array (array formed up by sequence of input pins) one by
one and matches each with all elements of array of monitored
pins (monpin-array) and generates a cross-reference between

elements of both arrays.

INPUT DATA FLOW: Monpln Array

Inpin Array
OUTPUT DATA FLOW: Chg-Monpin-Array
REFERENCE DIAGRAM: Al224

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Perform Test
PROCESS ID NUMBER: A32

PROCESS PICTURE:

Simulation Data Perform Resultant Output
Test
PROCESS DESCRIPTION: This process, 1initializes the IC

tester, and ICUT before proceeding with actual test. It
also applies test vector to IC tester to simulate ICUT and

samples the output of IC under test for resultant output.

INPUT DATA FLOW: Simulation Data

OUTPUT DATA FLOW: Resultant Output
REFERENCE DIAGRAM: A3
ADDITIONAL COMMENTS: Read description of Node A3

also (Page A-34).
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PROCESS DEFINITION

PROCESS NAME: Process Test Data
PROCESS ID NUMBLR: A3l

PROCESS PICTUKE:

Users' Option

Process Reference Data
Input Data Test
Data Simulation Data

PROCESS DESCRIPTION: This process establishes correspon-
dence between test data vectors and pins of 1IC

tester which are to be excited to effect simulation of
ICUT. This process also changes the data format of input
data into "SIEVE" format as it is required for operation of

Stanford IC tester.

INPUT DATA FLOW: Input Data

OUTPLT DATA FLOW: Reference Data

Simulation Data

REFERENCE DIAGRAM: A3

ADDITIONAL COMMENTS: Read description of Node A3 also

(Pace A-34).
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PROCESS DEFINITION

PROCESS NAME: Select Operating Options
PROCESS 1D NUMBER: A23

PROCESS PICTURE:

Data Classification
Flags
1 "uop"
Select
Option Data Operating 10 Users' Option
Options

PROCESS DESCRIPTION: This process sets ten flags to
execute the program in a manner, seiected by user, from

system menues.

INPUT DATA FLOW: Option Data

OUTPUT DATA FLOW: Users' Option

REFERENCE DIAGRAM: A2

ADDITIONAL COMMENTS: Details of ten users' option and

associated flags are included in description of Node A23.
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PROCESS DEFINITION

PROCESS NAME: Select Mode

PROCESS 1D NUMBER: A231
PROCESS PICTURE:

b

Data Classification
Flags

P B R

| | Mode Input
Option Data Select
Mode

Test-File Name 4

PROCESS DESCRIPTION: This process in response to system

prompt receives "Auto/Manual" as preferred mode of
\ operation. In case of "Auto-Mode" selection, user is

asked to input name of respective test data file.

INPUT DATA FLOW: Option Data

IC Nomenclature

Mode of Operation

Name of Test File

OUTPUT DATA FLOW: Mode Output

Test-File Name

REFERENCE DIAGRAM: A23

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Select Appropriate Table
PROCESS ID NUMBER: A24]

PROCESS PICTURE:

| Data Classification

Flags
1 Ichar
IC Data Select
Appropriate Table Address
Table
Pre-Stored Tables
PROCESS DESCRIPTION: This process, selects one of the

five pre-stored tables, on receiving size and pin infor-
mation of an ICUT. The pre-stored table contains data

to cross reference the ICUT pins and pins of IC tester.

INPUT DATA FLOW: IC Data

Pre-Stored Tables

OUTPUT DATA FLOW: Table Address

REFERENCE DIAGRAM: A24

ADDITIONAL COMMENTS: Details of pre-stored tables is

included in description of Node A24.
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PROCESS DEFINI

PROCESS NAME: Segregate Reference
PROCESS 1D NUMBER: A31ll

PROCESS PICTURE:

TION

Data

{ Segregate
Test Data File | Reference
' Data

Data

' Reference

I Test Data

PROCESS DESCRIPTION: This process
data file (restructured ESIM file),
and expected output (reference data)

simulation.

reads in data

separates out

form test

test data

for that particular

INPUT DATA FLOW: Test Data File (Restructured ESIM File)

OUTPUT DATA FLOW: Reference Data

Test Data

REFERENCE DIAGRAM: A3l

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION
PROCESS NAME: Segregate into Class 1
PROCESS ID NUMBER:  A223 :
PROCESS PICTURE: #
Data Classification :
Flags )
?
\ Segregate ~
Input Text | Into KB Text
‘ Class ‘
PROCESS DESCRIPTION: This process segregates all the
‘D‘ input text received in response to system prompts in three

broad categories of IC, Option & Test Data. The combina-

tion of all three data categories 1is termed as KB text.

INPUT DATA FLOW: Input Text
OUTPUT DATA FLOW: KB Text
* IC Data

Option Data

° Text Data

REFERENCE DIAGRAM: A22

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Segregate Data & Node Name

PROCESS 1D NUMBER: Al311
PROCESS PICTURE:
‘ Segregate Node-Name
Data-Line | Data &
Node
Name Node=-Data

PROCESS DESCRIPTION: This process partitions a given
data-line into node name and associated node data by
scanning the whole line and sensing the presence of

colon mark ":".

INPUT DATA FLOW: Data-Line

OUTPUT DATA FLOW: Node-Name

Node-Data
REFERENCE DIAGRAM: Al131

ADDITIONAL COMMENTS: Physical characteristics/details of a

data-line in an ESIM file are shown on Page F-6.
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PROCESS DEFINITION

PROCESS NAME: Sample ICUT Output
PROCESS ID NUMBER: A324

PROCESS PICTURE:

Users' Option
l
|

IC Pin Values Sample
ICUT Resultant Output

Output
Reference Tables

PROCESS DESCRIPTION: This process samples and stores the

status of all pins of ICUT after 1t has been activated.

INPUT DATA FLOW: IC Pin Values

OUTPUT DATA FLOW: Resultant Output

REFERENCE DIAGRAM: A32

ADDITIONAL COMMENTS: The sampled value of ICUT pins 1is

avallable to other function for any processing.
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PROCESS DEFINITION

PROCESS NAME: Restructure Test Data
PROCESS 1D NUMBER: Al3

PROCESS PICTURE:

Pin-Deslig Data Restructure
Test Restructured
Data Test Data

Data Line

PROCESS DESCRIPTION: This process interprets a given data
line and stores all the test data pertaining to a given
node in its respective buffer. This process translates the
test data from node form to test vectors and stores it in

an external file whose name is provided by user.

INPUT DATA FLOW: Pin-NDesig Data

Data-Line

OUTPUT DATA FLOW: Restructured Test Data

REFERENCE DIAGRAM: Al

ADDITIONAL COMMENTS:
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PROCESS DEFINITION

PROCESS NAME: Read First Character +
PROCESS ID NUMBER: All121 ]

PROCESS PICTURE: #

l Read

| 4
Text-Line First | Test-Char 4
Character | )

;J

PROCESS DESCRIPTION: This process on receiving a text- 1

line as input, considers it as an array of element and
access 1ts first element, which 1s termed as test-char

-4
facter). .?
INPUT DATA FLOW: Text-Line 1

.
OUTPUT DATA fLOW: Test=-Char ‘*‘
REFERENCE DIAGRAM: All2

ADDITIONAL COMMENTS: None

.. . .
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PROCESS DEFINITION

PROCESS NAME: Read ESIM-File
PROCESS 1D NUMBER: All

PROCESS PICTURE:

Read Cmd-Line
ESIM File ESIM
File

| Data-Line

PROCESS DESCRIPTION: This process leads in given ESIM g
file from the system memory line by line and classifies

each incoming line to be command-line or data-line.

INPUT DATA FLOW: ESIM-File

OUTPUT DATA FLOW: Cmd-Line

( Data-Line
REFERENCE DIAGRAM: Al

ADDITIONAL COMMENTS: A bried explanation of all commands
{ encountered in ESIM files and a sample of typical file is

L attached as Appendix "D".
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PROCESS DEFINITION

b PROCESS NAME: Prompt User to Select Option

P
} PROCESS ID NUMBER: A2231
L PROCESS PICTURE:
Valid Mode
J Prompt User
] to Select Option Set
, ’ Options |
! ) ]
{ o
4

. PROCESS DESCRIPTION: This process on deciding the validity

of node Auto or Manual, offers from selected mode a set of

——

7 . sub-options to the user in a menu. The details of sub- ®
l‘ ’) ' 71
. options are narrated in description of Node A22. 1
I ;
: -
: INPUT DATA FLOW: - -
k

| v
' OUTPUT DATA FLOW: Option Set j
REFERENCE DIAGRAM: A223 'i

ADDITIONAL COMMENTS: None B
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PROCESS DEFINITION

PROCESS NAME: Prompt User to Mark IC-Characteristics
PROCESS 1D NUMBER: A2311

PROCESS PICTURE:

Prompt User

To Mark Selection Set

D" T

IC
Characteristics

PROCESS DESCRIPTION: This process activated in sequence
after a valid users' option has been made, offers a menu
contalning various combinations of IC Characteristics

(i.e., A) 20 pin dual in line B) 40 pin dual in line,

C) 40 pin square flat pack, etc.] The user is asked to make
one selection which exactly matches the physical description
of IC to be tested.
INPUT DATA FLOW: -
OUTPUT DATA FLOW: Selection Set

REFERENCE DIAGRAM: A231

ADDITIONAL COMMENTS: Tables containing data are stored
aprior by the programmer which set correspondence between

IC pins and tester pins. If no physical description matches

that of IC to be tested, a new table will have to be

setup for testing that IC.
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: PROCESS DEFINTION
F.
[{ |
s PROCESS NAME: Prompt for Name of Test File
PROCESS ID NUMBER: A2213
* PROCESS PICTURE: ;J
]
“
o Mode Input i
- |  (Auto) g
. ] w
Prompt for
Name of Name Flag
Test File

»
”
PROCESS DESCRIPTION: This process in case of "Auto-Mode"
selection asks user to input name of respective test file and
sets a flag to process next input (name of test file) from ]
() ®

keyboard.

INPUT DATA FLOW: -

(J
F OUTPUT DATA FLOW: Name Flag

REFERENCE DIAGRAM: A221

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Process Users' Input
PROCESS 1D NUMBER: A2

PROCESS PICTURE:

Users' Option

Process
Keyboard Input Users'

Input Manual Data

PROCESS DESCRIPTION: This process prompts the user to
input data/commands then the keyboard in response to

the menu offered to the user. This process sets various

..

KL SN

)

option flags for mode of operation and receives IC

characteristic data to setup stage to conduct tests.

This process also validates the input test data in

manual mode of operation.

INPUT DATA FLOW: Keyboard Input

g

" OUTPUT DATA FLOW: Manual Data (Test data for manual
r mode of operation)

f Users' Option (Please read description

of nodes A2 & A23 for

{ details)

{

1

¢ REFERENCE DIAGRAM: AQ

}

4

¢

+ ADDITIONAL COMMENTS: None
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PROCESS DEFINITION ?
3
.11
PROCESS NAME: Set Data-Classification Flags )
PROCESS ID NUMBER: A212 3
4
PROCESS PICTURE: R
»
3
KB Input Set Data KB Test ]
| Classification |
System Prompt Flags Data Classification o
Flags ]
PROCESS DESCRIPTION: Thils process sets one of three data p
o]
classification flagsi.e., idflag, opflag, and tdflag from )

system prompt to classify the keyboard input in three broad
categories of IC data, Option Data and Test Data for ]
.4
further processing. ]
r
INPUT DATA FLOW: KB Input .
1
System Prompt L)

OQUTPUT DATA FLOW: XB Text

Data Classification Flag ‘
4
REFERENCE DIAGRAM: R21 f
ADu  TIOKAL COMMENTS: None ‘
1
®
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PROCESS DEFINITION

]

PROCESS NAME: Set Flag for Auto
PROCESS ID NUMBER: A2212

PROCESS PICTURE:

Set Flag -
Mode Char for Auto Mode Input é
PROCESS DESCRIPTION: This process sets respective flags to
-4
be true for"Auto or Manual" mode of operation on receiving %
<
"mode character" from keyboard. f
.D INPUT DATA FLOW: Mode Char i
(
-
OUTPUT DATA FLOW: Mode Input N
J
REFERENCE DIAGRAM: A221 ‘
]
ADDITIONAL COMMENTS: None ]
]
o
3
J
]
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PROCESS DEFINITION

PROCESS NAME: Set Option Flag
PROCESS ID NUMBER: A2234

PROCESS PICTURE:

| Option Set
|
Set
Valid Option Option Users' Option
Flag

PROCESS DESCRIPTION: This process on receiving a valid

option, sets the respective flag (nomenclature of all flags §

listed in description of Node A22) to be true,
‘D INPUT DATA FLOW: Valid Option w
.
3
OUTPUT DATA FLOW: Users' Option ]
E
[¢ »!
% REFERENCE DIAGRAM: A223 1
- ADDITIONAL COMMENTS: None .
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PROCESS DEFINITION

PROCESS NAME: Setup an Array of Input Pins
PROCESS ID NUMBER: A2322

PROCESS PICTURE:

Setup An
I - Pin Array of Input Pin Table
Input
Pins

PROCESS DESCRIPTION: This process adds each "I" class

elements of IC Pin Table to a separate array which has been

defined aprior by the programmer.
INPUT DATA FLOW: I-Pin

OUTPUT DATA FLOW: Input Pin Table F
REFERENCE DIAGRAM: A233

ADDITIONAL COMMENTS: This process is repeated to add all

encountered elements by Node A2331.
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PROCESS DEFINITION

PROCESS NAME: Setup an Array of Output Pins

PROCESS ID NUMBER: A2362

PROCLESS PICTURE:

Setup an
O - Pin an Array Qutput Pin Table

of Output
Pins

PROCESS DESCRIPTION: This process, adds each "O" class
elements of IC pin table to a separate array, which

has been defined aprior by the programmer.

INPUT DATA FLOW: O-Pin

OUTPUT DATA FLOW: Output Pin Table

REFERENCE DIAGRAM: A236

ADDITIONAL COMMENTS: This process is repeated to add

all encountered elements by Node A236.
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PROCESS DEFINITION

-
BT, N RIPORAn

PROCESS NAME: Setup an Array of Pwr/Gnd Pins
PROCESS 1D NUMBER: A2352

PROCESS PICTURE:

=N
I _J W

Setup an Array
- PG - Pin of Pg Pin Table
“ Pwr/Gnd Pins

v v

PROCESS DESCRIPTION: This process adds each "P/G" class

elements of IC Pin Table to a separate array, which has

£

been defined aprior by the programmer.

IROUAN. 7 S

B, .5 VI

INPUT DATA FPLOW: PG-Pin

A
N/

OUTPUT DATA FLOW: PG Pin Table

P

L

E REFERENCE DIAGRAM: A235

ADDITIONAL COMMENTS: This process is repeated to ]

add all encountered elements by Node A2351. !
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PROCESS DEFINITION

PROCESS NAME: Setup Clock Pins' Table
PROCESS ID NUMBER: A244

PROCESS PICTURE:

Setup
IC Pin Table Clock Pins' Clk Pin Table
Table

PROCESS DESCRIPTION: This process, scans the reference
table after it has been completely filled-in, and sets

up a separate table of pins marked as "clock" pins.

INPUT DATA FLOW: IC Pin Table

OUTPUT DATA FLOW: Clk Pin Table

REFERENCE DIAGRAM: A24

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Setup Input Pins' Table
PROCESS ID NUMBER: A243

PROCESS PICTURE:

Setup
IC Pin Table Input Pins' Input Pin Table

Table ‘

PROCESS DESCRIPTION: This process scans the reference
table after it has been completely filled-in, and sets

up a separate table of pins - marked as "Input" Pins.

INPUT DATA FLOW: IC Pin Table

QUTPUT DATA FLOW: Input Pin Table

REFERENCE DIAGRAM: A24

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Setup Options
PROCESS ID NUMBER: A233

PROCESS PICTURE:

Valid Mode

Setup
Test Options Options Users' Option

PROCESS DESCRIPTION: This process sets ten different
flags to be "true/false", to execute the program in a

C)‘ manner selected by user from system menues.
INPUT DATA FLOW: Test Options
OUTPUT DATA FLOW: Users' Option (10 flags)
REFERENCE DIAGRAM: A22

ADDITIONAL COMMENTS: The details about users' options
and associated flags are included in description of Node

A23,
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PROCESS DEFINITION

PROCESS NAME: Setup Output Pins' Table
PROCESS ID NUMBER: A246

PROCESS PICTURE:

Setup
IC Pin Table Output Pins' Output Pin Table
Table
PROCESS DESCRIPTION: This process, scans the reference é

table after it has been completely fillin and sets up

a separate table of pins marked as "output" pins.

9,

2 INPUT DATA FLOW: IC Pin Table ]
5

'_'i

OUTPUT DATA FLOW: Output Pin Table g

y

L)

REFERENCE DIAGRAM:  A24 ]

]

ADDITIONAL COMMENTS:  None 1
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PROCESS DEFINITION

PROCESS NAME: Setup Power/Ground Pins Table
PROCESS 1D NUMBER: A245

PROCESS PICTURE:

Setup
IC Pin Table Power/Ground PG Table

Pins' Table

PROCESS DESCRIPTION: This process scans the reference
table after it has been completely filled in and sets

up a separate table of pins marked as "Power/Ground"

pins.

INPUT DATA FLOW: IC Pin Table
OUTPUT DATA FLOW: PG Table
REFERENCE DIAGRAM: A24
ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

A! [N ;;L_“_m“n b

PROCESS NAME: Setup Reference Tables
PROCESS ID NUMBER: A24

PROCESS PICTURE:

—l
Data Classification
Flags
Setup
IC Data Reference Reference Tables
Tables

PROCESS DESCRIPTION: This process selects one of the five
pre-stored tables depending on physical characteristics of
an IC to be tested. The selected tables contain cross-
reference data between ICUT pins and IC tester pins. The
selected table is filled by prompting user to input infor-

mation regarcing pin names and pin numbers of an ICUT.
INPUT DATA FLOW: IC Data

OUTPUT DATA FLOW: Reference Tables

REFERENCE DIAGRAM: A2

ADDITIONAL COMMENTS: Details about pre-stored tables are

included in descriptions of Node A2 and A24.
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PROCESS DEFINITION

PROCESS NAME: Simulate ICUT
PROCESS ID NUMBER: A323

PROCESS PICTURE:

Init ICUT Flag

|
‘ Simulate |

Test Vector | ICUT IC Pin Values

IC Tester mechanism to
apply voltages to tester
pins

PROCESS DESCRIPTION: This process, after being supplied
with a test vector and a flag to proceed, applies

corresponding voltages to effect simulation.

INPUT DATA FLOW: Test Vector

OUTPUT DATA FLOW: IC Pin Values

REFERENCE DIAGRAM: A32

ADDITIONAL COMMENTS: This process also translates the
clocking sequence into voltage variation at designated

clock-pin.

(9]
'

87

]
4

54N

AI. P

0 9, .

a ka A A A




g T — " T, - C Aain S Shath S el - SR Shats st Sbais Sl

PROCESS DEFINITION

PROCESS NAME: Sto:=2 Data 1n Selected Table
PROCESS 1D NUMBER: A2323

PROCESS PICTURE:

Pin-Design

Store Data
Pin-Class In Selected IC Pin Table
Table

Table Address

PROCESS DESCRIPTION: This process stores the designated
names and class of all pins. It stores this information in

respective filields of selected table for future reference.

INPUT DATA FLOW: Pin-Desig
Pin-Class

Table Address

OUTPUT DATA FLOW: IC Pin Table

REFERENCE DIAGRAM: A232

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Store Test File Name
PROCESS 1D NUMBER: A2214

PROCESS PICTURE:

Name Flag

Store
Test File Test File Test File Name
Name

PROCESS DESCRIPTION: This process, activated by control flag
"name flag" receives name of test file input then the key-
board in response to the system prompt and stores this name

in a specific buffer for future reference.

INPUT DATA FLOW: Test File

[.] OUTPUT DATA FLOW: Test File Name
4 REFERENCE DIAGRAM: A221
;Q ADDITIONAL COMMENTS: This process, is readily implemented

- in "C" language by system library function (scanf (...)).
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PROCESS DEFINITION

PROCESS NAME: Store Node Data
PROCESS ID NUMBER: Al31

PROCESS PICTURE:

Data Line Store Buffer Overflow
Node
Data

Pin-Desig Data Node Test Data

PROCESS DESCRIPTION: This process, segregates node data
in respective of a pin and stores it in its associated
buffer. It generates an overflow signal if incoming data
exceeds the remaining capacity of the buffer for a

particular pin.

INPUT DATA FLOW: Data Line

Pin Desig Data

QUTPUT DATA FLOW: Buffer Over Flow

Node Test Data
REFERENCE DIAGRAM: Al3

ADDITIONAL COMMENTS: An example of ESIM file showing
typical format of a "data line" is included in

Appendix "D".
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PROCESS DEFINITION

PROCESS NAME: Tabulate Command Data
PROCESS ID NUMBER: Al2

PROCESS PICTURE:

Tabulate
Cmd-Line Command Pin-Desig Data
Data
PROCESS DESCRIPTION: This process interprets the command

in a given "Cmd-Line" to setup arrays to store names and
related data in respective of all monitored pins. This

process also generates an array of output pins and

)E

establishes reference between elements of input output and
clk. pin arrays and master array containing all monitored
pins.
INPUT DATA FLOW: Cmd-Line

R OUTPUT DATA FLOW: Pin-Desig Data - Pointers to arrays

| ¢ describing all types

of IC pins.

b

.
REFERENCE DIAGRAM: Al

ADDITIONAL COMMENTS: Please read description of Node Al2

for details.
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PROCESS DEFINITION

PROCESS NAME: Tabulate Test Pins
PROCESS 1D NUMBER: Al22

]
PROCESS PICTURE: é

Tabulate
Tab Cmd-Line Test Classified Pin
Pins Lists

PROCESS DESCRIPTION: This process generates arrays of
monitored pins, input pins and clock pins on receiving a
specific command. It establishes reference between above i
three arrays and generates an array of output pins. This ;
process also stores related data for each pin in its !
respective buffers, ‘
INPUT DATA FLOW: Tab Cmd-Line -
OUTPUT DATA FLOW: Classified Pin Lists

Array of Monitored Pins

Array of Input Pins
Array of Clock Pins
Array of Output Pins
T REFERENCE DIAGRAM: Al2

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Validate Command Line
PROCESS 1D NUMBER: Al231

PROCESS PICTURE:

RC Cmd-Line Validate
Command
Line

Valid Cmd-Line

Classified Pin Lists

PROCESS DESCRIPTION: This process, on interpreting first
character of incoming command-line to be "h or 1" scans

the arrays of output and clock pins to insure that any
designated pin from this class is not forced to have "high/
low" status. It marks the command to be valid if no out-

put/clock pin is effected by "h/1" command.

INPUT DATA FLOW: RC Cmd-Line

Classified Pin Lists

OUTPUT DATA FLOW: valid Cmd-Line
REFERENCE DIAGRAM: Al23
ADDITIONAL COMMENTS: None
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PROCESS DEFINITION
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PROCESS NAME: Validate Manual Data

PROCESS 1D NUMBER: A25

h PROCESS PICTURE:
!
Users' Data Classification
Option 1 1 Flags
Reference Tables Validate
Manual Manual Data
Data

Input Test Data

PROCESS DESCRIPTION: This process activated only during

"ps

ianual" node of operation checks to insure that input test
i®

data does not overlap any designated ouput clock or Power/

Ground Pins.

INPUT DATA FLOW: Reference Tabvles

Input Test Data

OUTPUT DATA FLOW: Manual Data

RET ERENCE DIAGRAM: h2

ADDITIONAL COMMENTS: None
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PROCESS DEFINITION

PROCESS NAME: Verify Mode
PROCESS ID NUMBER: A232

PROCESS PICTURE:

Mode Input

Test File Name ;

Verify ! Valia Mouwe
} Mode |
Test Data Files'
Directory
PROCESS DESCRIPTION: This process cnhecks 1f a particular

test-data file is available for possible operation in case
of auto mode selection. It generates an error, if test-

data file for an ICUT 1s not available.

INPUT DATA FLOW: Test File Name

Test Data Files' Directory
QUTPUT DATA FLOW: Valid Mode
REFERENCE DIAGRAMN: A23

ADDITIONAL COMMENTS: None
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Appendix "H"

User Manual

ETD(1) UNIX Programmer's Manual ETD (1)

I'"D - Extract Test Data

(nacraiption

ETD 1is a program that extracts pertinent test data from
a given LSIM file. Any ESIM file consists of simulator
test runs for a particular VLSI circuit during its design
phase. A typical format of ESIM file is shown on Page H-3.
ETD segregates node data and converts it into vector form.
A typical resultant output is shown on Page H-4.

To use ETD, you must input the name of ESIM file and
name of file in which you want to store test vectors. The
program will ask for the names of these files in interactive
manner during 1ts execution.

An examnle 1s shown below:
etd <cr>
ENTER NAME OF ESIM (TEST-DATA) FILE:
node-data <cr>
ENTER NAME OF STORAGE FILE:

warehouse <cr>

H-1
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1f the "test data" file does not exist in the same
directory, the program will guit after printing a message
that "test data" file couldn't be opened for reading.

1f "test-data" file actually exists, the program (ETD)
would list the names of input, clock output pins and
resturctured test vector, along with respective reference
cutput vector 1n the "“storage" file, as shown on Page H-4.

The column Nos. 1 and 2 of output (Page H-4) display
lnput and output test vectors. The individual bits of these
vectors correspond to test pins listed in inpins and outpins
in the came order. The "f#" in the 3rd column indicates the
last of test vectors and "¢" in the 4th column indicates a

change in designation of test pins.

See Also

RFIT/GE/EE/84D-27 MS Thesis

Author

Saleem

Bugs
1. User has to input name of a valid ESIM file, otherwise
ETD would produce some unintelligent output.
2. The last line of ESIM file must not be a command line

or a data line; it should be a comment line.
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Typical ESIM-File :
(Data Format) 1
l ¥
4
w clock serial-in word-mark w0 wl w2 w3 to t1 t2 €3 t4 t5 4
V clock 01010101010101010101 i
V serial-in 00110011001100110011
V worag-mark 00000011000000000011 |
i V reset 11000000000000000000 w
I 4

——
A

456 transistors, 220 nodes (0 pulled up)
Initialization took 285 steps
£5=X t4=X t3=X t2=X tl=X t0=X w3=X w2=X wl=X w0=X word-
‘ mark=X serial in=X clock=X
h 1nputs: vdd gnd
l inputs: GND vdd reset
£5=0 t4=0 t3=0 t2=0 tl1l=0 t0=0 w3=0 w2=0 wl=0 w0=0 word-
mark=1 serial-in=1 clock=1
h inputs; Vdd gnd clock serial-in word-mark
¢ 1 1nputs: GND Vdd reset
y00110011001100110011:serial in
)00000011000000000011:word mark
)000006000000000000000:w0
)00000000000000000000:w1
Yy00000000000000000000:w2
l ')k }00000000000000000000:w3
)00000000000000000000:t0
)00000000000000000000:¢t1
) 00000000000000000000:¢t2
) 00000000000000000000:t3
) 00000000000000000000:t4
[ y00000000000000000000:t5
£t5=0 t4=0 t3=0 t2=0 t1=0 t0=0 w3=0 w2=0 wl=0 w0=0 word-
mark=1 serial-in=1 clock=1
h inputs: vdd gnd clock serial-in word-mark
1 inputs: GND vdd reset
456 transistors, 220 nodes (0 pulled up)
P %
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IMPIN

CLKPIN

OUTPIN
>0001
>1001
»0100
>1100
>0000
>1000
>0110
>1119
>0000
>1000
>0100
>1100
>0000
>1000
>0100
>1100
>0000
>1000
>0110
>1110
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Typical Output

{Data Format)

0000000000
0000000000
6000000000
0000000000
00006000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000

clock serial in word mark reset

wl wl w2 w3 t0 tl1 t2 t3 t4 t5
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